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The Batcheller System of Pneumatic 
Tubes. 


In our issue of October 14 last we no 
ted the formal opening of the pneumatic 
tube mail service between the main Post 
Office and the Produce Exchange branch 
office of this city. The tubes have been 
in uninterrupted service since the open- 
ing. 

We are now able to present illustra- 
tions from photographs and working 
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more substantial construction than small 
ones. Again, the weight of the loads car- 


ried increases with the size of the car 


pean tube carriers will hold but a few 


1 


messages and weigh but a few ounces, an 
8-inch Batcheller carrier holds from 500 
to 700 letters, and weighs, loaded, about 


30 pounds. It is clear enough that the 


stopping of such weights from high ve 
locities cannot be safely done with sim 


ple mechanical stops, and that collisi 


iers, the result being that while the Euro 


NUMBER 3. 


being reduced practically to 
atmosphere. At the Produce 
tube ends are connected 
are under the saine press 
pre ir thus maintains a 


nt of the air down to 


xchange and back again, 

irrving the carriers with it, 

the compressor end being 
] 


and carriers against 
stances at the required 
30 miles per hour. The 





drawings, showing the main features oi 
the plant This tube is of 8 inches 
internal diameter, and is the largest yet 
nade. The only other one approaching 
it in size is the Batcheller 6-inch tube 
connecting the main and a branch post 
office in Philadelphia. These two tubes 
are the only ones in existence which are 
intended for general mail transportation, 
the 2’ and 3-inch tubes in use in Europe 
having a very restricted application. 

The enlargement of the diameter of 
these tubes presents many problems for 
solution, growing chiefly out of the 
greatly increased weight of the carriers. 
With the increased diameter goes an in- 
crease of length, while structural strength 
requires large carriers to be of much 


FIG. 1—MAIN POST OFFICE STATION 


between two carriers, which with small 


ones would do no damage, might, with 
such weights, be attended with disastrous 
consequences It is mainly on tnese 


points that the peculiarities of the system 


turn, although in the case of this tube an 
other interesting feature lies in the fact 
that one of the stations is in the middle 
of the tube system, the carriers at that 


station being received from, as well as 
despatched through, a tube which is un 
der pressure 

The power station is located at the Post 
Office, and the tube ends at this station 
represent the beginning and end of the 
pipe system, one end receiving the com 
pressed air from the compressor, while 
the other is the final discharge, the press 


d to do this is about 6 


} 


ttograph, shows the 


tation The pipe from the 
seen coming up through 


ere it connects 


pparatus, while the 


the incoming carriers 
ther with the mechan 
apparatus, 1s seen at 
nding apparatus consists 
tion 17 ounted ona 

erted in the matin 

ther of the swinging tubes 


line with the main 


tube, somewhat after the manner of a re- 


This is seen more in 


ction in Fig. 2, the two 
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swinging cylinders being seen at a and b 
the center, about which they swing, 
ing at < \t dis 
effecting the movement, through the hand 
lever é, the 
gear. In sending a carrier it is placed In 
the trough seen at the right in Fig. 1 
and is then pushed into the open swinging 
Lever ¢ is then operated, when 


De 
a power cylinder for 
valve 


and accompanying 


cylinder. 
the loaded cylinder swings into place and 
the off. A U-shaped by-pass 
will be seen below the sending apparatus 


in Fig. 1, and in cross section at f in Fig. 


Carrier 1S 


2» This by-pass contains an adjustable 


valve, by which the division of the air 
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passing through it and the swinging cyl 
inder can be adjusted in such manner as 
to start the carrier gently. An additional 
feature of the sending apparatus, not fully 
shown, is a time-lock, by which the pull- 
ing of lever e will not operate the mech 
after a certain interval has 


anism until 
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elapsed since the sending of the previous 
This 


justed to be eight or ten seconds 





interval is ordinarily ad- 





carrier. 





Che receiving apparatus at this station 





The incom- 
the left, 


The air is dis- 


is seen in section in Fig. 3 





ing air and carrier enter at as 






shown by the arrow a 
charged through the lantern casting and 





passes downward, as shown by arrow 6, 





when it re-enters the compressor and is 
over and over, this plan being 
adopted to avoid the accumulation of 
water in the tube, which would be the re- 


used 


sult if fresh air were constantly used 


Che 





carrier passes on under its momen- 


RN nce Oke an 


ee 





Laas 
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FIG. 2—SENDING APPARATUS FOR BOTH STATIONS 
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tum into the dead end c, where it com 
presses the air before it, the air cushion 
destroying most of its velocity. This 
compressed air, through a pipe connected 
at d, operates a valve which admits air 
from the main belowpiston e,which raises 
the gate 7, and permits the carrier to pass 
on to the receiving table g, better seen in 
Fig. 1. As the carrier passes out it trips 
trigger A, which reverses the valve con 
trolling piston, e, and thus closing the 
gate. A butfer ¢ receives the carrier 
harmlessly. 

The Produce Exchange station will be 
seen in Fig. 4. The sending apparatus 
seen in the background does not 
differ from that already described, ex 
cept that it is operated from the opposite 
end to suit convenience The condi 
tions at the two stations do not differ as 
regards the sending apparatus, which 
must inset the carrier into a tube which 
is under pressure in both cases. The re 
ceiving apparatus at the main Post Office 
simply discharges the carrier from. the 
end of the tube where the pressure has 
about disappeared, while at the Produc« 
Exchange the discharge, as well as in 
sertion of the carrier, must be from a 
tube under pressure, and this must be 
done without an annoying blast of air 

The resulting receiving apparatus will 
be seen from Fig. 4 to be a much more 
elaborate piece of machinery than the re 
ceiver at the Post Office Che carries 
come in through the tube at the top 
which will be seen to enter the room 
through an opening in the wall, and to 
be connected with a dead end in the 
foreground. This dead end is mounted 
on trunnions, and, on receiving the car 
rier, is tilted from its normal horizontal 
position, and discharges the carrier from 
the end at which it entered. A section of 
this receiver is shown in Fig. 5. The aun 
and carrier enter from the left in Fig. 5 
the former passing on through the lan 
tern shown, while the carrier passes into 
the dead end, its motion being destroyed 
as before by the cushion in front of it 
To regulate this cushion and avoid re 
bound of the carrier into the tube, an 
adjustable valve a is inserted, the air 
from which is carried, as shown, to the 
base of the machine and the atmosphere 
A pipe, not shown, connects through 
the trunnion at 6, with the valve of cylin 
der « The cushion pressure operates 
this valve, which admits air from the 
main to the lower end of cylinder c, caus- 
ing its piston to rise and bodily tilt the 
dead end on its trunnion until it occupies 
the direction of the line b d \ cylin 
drical shield e prevents the escape of air 
from the main, while air supplied by pipe 
f, which is now brought in front of the 
main, ejects the carrier on to the receiv- 
ing surface g and buffer fh. Striking 
buffer Ah operates lever 1, which reverses 
the valve of cylinder c, causing it to re- 
turn the dead end to place, while the 
weight of the carrier overbalances weight 
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and causes the receiving surlace g to 
swing down to a horizontal position, 
when the carrier rolls out on the recety 
ing table shown in Fig. 4 

\ row of carriers will be seen standing 
on end on the thoor of Fig. 4, from which 


an idea of their size and appearance w 
be obtained They are of sheet teel, 
inches diameter by 24 inches long, with 
two leather packing rings which bring 
the over all diameter up to that of the 
bore of the tube—8 inches. This differ 


ence in the diameter of the case and rings 
Is necessary to permit the carriers to go 
around the bends in the pipe 

The pipe is « cast iron, bored of 


course, and with bored and turned mal 


and female ends to insure accurate align 
ment 

Phe capacity oft thre Carriers being 
about 500 letters, and the time limit be 
tween carriers being to seconds, it will 


be seen that the capacity of the tube ‘s 
about 3,000 letters per minute. This is, 
of course, tar beyond all possible requir: 


ments. The size of the tube, however, 
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permits its use tor the great bulk of pack 
ie mail, and it is this service which has 
determined the 1Z¢ 

We may \ n conclusion, that the 
chic wing due to thi ystem ot transit 
does not le in the mere saving of time in 
transit With wagon distribution, only 
occasional trips are possible, leading to 
long delays at the sending station. On 
the other hand, the arrival of a wagon 
load of mail at the receiving station leads 
to a congestion of matter and further de 





LN distributios lhe chief gain with 
this systet n the fact that the mail 


sent in small but frequent trips without 


loss of time in waiting for a large accu 

lation,andalso without the loss of time 
incident to the distribution of a large 
bulk of matter delivered in one shipment. 

\dditional tubes are now being laid 
down, and there is no doubt that New 
York will oon have the best system of 


local mail service of any city in the world 
We have in the past been behind Eu 
ropean cities in this respect, but this will 


soon be more than made up 
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The Stretch of Transmission Ropes. 


Some time ago we received the follow- 
ing inquiry: 

About how much does a hemp rope 
stretch when used for power transmis- 
sion and not overloaded? That is, how 
much per cent. will it stretch in the first 
week or so until the permanent splice is 
made, and how much after that? Also, 
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the amount of stretch in the first and 
second week month, but, speaking 
generally, in the course of a couple of 
months the rope usually ceases to stretch 
rapidly and thereafter the stretch is very 
slow, and I think quite regular. 
Transmission rope that protected 
from rain is but little affected, but all 
rope is subject to slight extension and 
from the  hydrometric 


or 


is 


contraction 
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to extend as much as the rope will 
stretch during its life. When the tension 
carriage is fully extended from the stretch 
of the rope, the rope is shortened and 
respliced. 

A curious incident is related by Mr. 
Robert Cartwright, of Rochester, who put 
in a rope drive with a tension pulley, to 
transmit power from the water wheel to 
the shafting in the mill. In this case they 
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so that rain does not get on it, and how 
many feet travel should the tension car- 
riage have for each 100 feet of rope in 
the drive? 

We referred the matter to Mr. C. W. 
Hunt, and from him have the following 
reply: 

Hemp rope is not used in the United 
transmission Manila 
usually about 6 
during its life, where it is not 


States for rope 
rope stretches 5 or 


per cent 


overloaded. 
There is no data available to ascertain 


treated with lubricant 


1S a waterprool 
which reduces the effect of the weather 
to quite a small amount; far less than 


untreated manila, but the amount has not 
If the rope 
runs where rain gets upon it, then a ten- 


been definitely measured. 


sion pulley must always be used, as the 
extension and contraction of the rope is 
so great that no other method will take 
care of the slack. 

The travel of the tension carriage is 
usually made as great as possible because 
there is not generally room enough for it 
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look up the data to get the exact figures, 
but the rope was about 2,000 feet long 


and the tension carriage had a run of 
about 30 feet. This rope was run until 
the preliminary stretch was out; then 


shortened and respliced with the tension 
pulley as far in it as it could go. This 
ran steadily until the tension pulley was 
very near its extreme run. The water 
power then failing, the mills were run by 
steam for three months, the rope being 
left in position exactly as it was when in 


use. During the three months the rope 
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gradually shortened until the tension 
pulley was drawn in to the extreme limit, 
thus taking up all the stretch that had 
come into the rope. I have been unable 
to account for this, especially as the ten- 
sion weight was kept on the pulley dur- 
ing the whole time. 


A A A 
Slotting in the Lathe. 


BY JOHN RANDOL. 


I do not think there are many of the 
tool-makers of to-day who look on the 
lathe as a likely slotting machine. In 
the old times, when shops considered 
well equipped had nothing but lathes, 
and hand lathes at that, the hammer and 
chisel did all the slotting and planing, 
and even the heavy screw cutting. Then 
the lathes, with 
driven carriages, many of which had 


came engine chain 
large wooden hand wheels, by means of 
which the carriage could be driven quite 
strongly with the hand. When these ele- 
gant tools came in they were often made 
with a metal plate, with several rows 
of index holes let into the forward end 
of the largest step of the wooden cone 
on the lathe spindle, and an index pin 
on a swinging lever was provided, so 
that a piece of work on the lathe centres 
could be indexed in ordinary divisions, 
and with this dividing rig and the big 
hand the taps 


grooved, and the fine tooth mills of thos: 


wheel on carriage wert 
days were cut, and many small odd jobs 
of this sort were thus done rapidly and 
well- 
the lathe and milling machine, or 


jobs which would to-day call for 
lathe 
All oi 


read- 


and planer, or perhaps all three 
old 


generation, 


fashioned to 
the 


this sounds 
of this 
lathes were the best in the world hardly 


very 


ers yet chain 


more than fifty years ago. I well remem 
best lathe in 
had a mahogany cone, with a 
dex plate, and it had 
feet long, to be shipped in 


ber the my first shop. It 


brass in- 
six lead-screws, 
each about 3 
place according to the thread to be cut; 
they were all of different pitch, and were 
unshipped and put away in a box when 
the thread done. There 
were only a few pieces of change gear- 
ing, but by having 
great range of threads 
This lathe had mahogany sheers, 
double-V 


cutting was 


six lead-screws a 
was. obtained. 
with a 


cast-iron way screwed to each 


timber of the sheers with wood-screws, 
and it was run by Andy Moore, who 
was an excellent lathe hand and tool 


maker, and fluted the taps and rose-bits 
on his lathe (which no one else was al- 
lowed to touch), after he had done the 
turning. After a while the shop got a 
screw planer from Nashua, N. H., one of 
the first American made planers, but 
Andy always finished all of his work in 


the lathe, because, as he said, he was 
sure it would “‘ come true.” 
All of this was brought back very 


plainly to my mind by seeing a tool- 
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maker in the Crawford cycle shop doing 
not for want 
planers, but for 





a slotting job in the lathe 
of milling machines or 
Andy Moore’s old 


was sure to come true.” 


reason, “ because it 

The job was the cast-iron body of a 
large hollow mill, for what use I do not 
The 


Crawford shop uses machinist draftsmen, 


know, although I saw the drawing. 


and they don’t write anything on the 
drawings. But I took pictvres of the 
job, as I considered it a really useful 
hint. The lathe was a short “ Reed,” 


made to order for cycle work. It had a 
gear and a heavy, 
rigid for the 
modern cycle shop, and this tool-maker 


very strong saddle 


saddle, as are necessary 
who wanted his work to come true, had 
screwed his mill body to the spindle 5f 
the lathe and bored and turned it in the 
ordinary manner. He then proceeded to 
cut four cutter seats on the inside of this 
mill stock, using a boring tool stock— 
quite clearly shown in the engravings. 
\s the boring too] 
it was easy to slot the 


was fitted to hold in- 


serted cutters, four 
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tool-seats, first with a inch cutter and 


to finish them with a 3-inch tool, using 


the cone gear for an index. No such cut 
as this could have been taken on the 
‘ grasshopper” saddle of Andy Moore's 


lathe, but his spirit undoubtedly approved 


of the bicycle shop job, if it was aware oi 
the procedure. 

It is very easy to tak« juite a good- 
sized planing chip with the stiff, strongly 
geared saddles of our present engin 


lathes, and ther: many cases where it 


is really economical to make a planer 
cut in the lathe in the tool-room. In 
the shop, on regular work, something 


is better. In the old days there was 


no regular worl It was all “jobs,” 


and every job was “ special” in so much 


as there were never what would now be 
considered the tools indispensably neces 


sary for its production. In those days 


we could not buy stem-winding, stem- 


setting watch for a dollar and a quarter, 


nor a sewing machine for $15 nor 


bicycle for $50. The sewing machin 
was just coming into use fifty years ago, 
the that 


cost $30 or $40, 


silver watches 


the 


bosses carried 


and bicycl Was 
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yet to come. A few years later the sew- 
ing machine began to educate the ma- 
chinists up to armory methods; later the 
country watch factories distributed ac- 
curate shop practice very largely in 
America, and now, last of all, the bicycle 
manutacturer has carried the most ad- 
vanced metal working methods almost 
everywhere. The next great mechanical 


educator will be the motocycle, which 


will just about begin with 1900 to be the 


one thing which cannot be built fast 
enough 

It is a long way trom the chain-feed 
lathe to the bicycle shop, and only a 


little way from the bicycle to the moto- 


cycle, and there is more work for ma 


chinists and machine shops to do in the 
next fifty years than all the trade has 
ever done before by a hundredfold, and 
the 


what the good hand was in the old days 


good hand of the future will be just 


the man who looks ahead a little bit, 
and who can see easy ways to do his 
work without having to use a shopful 
of tools for every job he touches, and 
especially the man who likes to see his 
work “come true,” and finds ways to 
make it come as he likes it 

It was very easy to bring the slotting 
uniform in the mill body; as shown in 
the engraving the depth of the tool-seats 
was easy to measure, and simple as this 
iob may appear, it has the great merit of 
being unusual practice, and at the same 
time good practice d hence a thing 
o be remembered 
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A French Engineer on American 
Shop Management. 





\ recent visitor to this country trom 
France, a French officer engineers, 1S 
reported by a Philadelphia paper as hav- 
Ine said 

| have beet \merica © months, 
and have visited the nes and manu- 
facturing establishment in the L[ast, 
West, North and South have seen the 
most gigantic engineering operations 
and the most powerful machinery in the 

orld, 1 I shall report to my Govern 
ment that the biggest things in America 
re the ttle things [The French 
people are expert domestic economy, 
and live comfortably by saving what your 
iverage imilies throw away. But Amer- 
( he the d, experts in 

lustt ‘ \ ( loney 
by c t e ] | ( ind you 
lose some of it by wastage in your do- 
mestic economy ttention paid to 
mall details in y vor} amaz- 
¢ to me; I have ted some estab 
lishments where I believe the profits are 
made not in the manufacture proper, but 
n tl Vil materials and labor by 
close attention to details that are with us 
unconsidered trifles. For example, I saw 


just now a little grindstone 
sharpening 


in your shops 


in operation automatically 
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machine 


lathe and planer tools. This 
cost, probably, as much as a hundred of 
our ordinary grindstones cost, but I see 
that it automatically grinds all the tools 
for 300 high-priced mechanics, and it only 
works a few hours each day. The skilled 
mechanics in our country frequently stop 
their 
tools, and then they do it imperfectly. 
Your tools are all accurately ground to 
the best 
they do 
account in a 
that 
the 


regular work to grind their own 


shape by the machine, so that 
better 
time. 


this 
that 
brains of 


more and work on 
I believe 
the 


has no doubt 


given 


machine has brains 


and it revo 


inventor 
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Modern Practice with Worm Gear- 
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of so high an angle and they compro- 
mised on 20 degrees, the final worm re- 








ing.—Il, sulting from this experience having a 

BY F. A. HALSEY. pitch diameter of 2.63 inches, with 3 

inches pitch, quadruple thread, the speed 

SEANPLES FROM PRACTICE. cutting being 300 and backing 700 

It is impossible to say who was the r. p. m., giving pitch line velocities of 
first to recognize the significance of the 205 and 480 feet, and_ this remained 
pitch angle as a factor in the satisfactory the standard angle as long as these 
performance of worm gearing, but it may planers were manufactured. The writer 
be mentioned as a matter of interest that recently saw one of these 20 degree 


the exhibit of the Hewes & Phillips Iron 
Works at the Newark Industral Exhibi- 


tion of 1873 included several 


driven planers, in which the worms were 
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. Christie, 
. Christie 
. Christie, 


3. Christie, 


worm gears, which had been in use since 
1885, opened up, and the wear disclosed 
was very slight—no shoulder being tn 
As a 


worm- 
existence after twelve years’ use. 







Hewes & Phillips 
successful, ve 
_ FOO OTe 237 and 590 ft 

Hewes & Phillips, 
unsuccessful, 
VOROCIET 06:6 60500 720 ** 

Hewes & Phillips, 
unsuccessful, 
VOIMIGCIET voccccees 152 

Hewes & Phillips, 
successful, ve- 
Ee 205 ** 

Newton Machine 
Tool Works, un- 
successful, ve- 
See 72 

Newton Machine 
Tool Works, 
successful, ve- 
See 375 

Newton Machine 
Tool Works, 
successful, ve- 
MONET c-trcsncxeess 40 to 685 

Bertram & Sons, 
successful, ve- 
eae 155 and 620 a 

Anonymous, un- 
successful, ve- 
Sere 250 

unsuc- 

cessful, velocity.215 
success- 

ful, velocity..... 190 

unsuc- 

cessful, velocity.775 
success- 

ful, velocity..... 328 


, steel worm and cast iron gear 
1,780 


** 1,130 


in ** 


bronze 


castl « 
iron | 


castiron 


steel bronze 


» - ‘** castiron 
bronze 
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Angle of ‘Thread - Degrees 


FIG. 3.—RELATION 


EFFICIENCY, 


BETWEEN 


lutionized work of this kind in American 
machine shops. This is but one case out 
of many that I have noted.” 
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The Fox Machine Company, of Grand 
Mich., 
chain to the movement of the knife car- 
riage trimmer. This 
chain takes the place of the rack and pin- 


Rapids, has applied a_ bicycle 


of their universal 
ion and is applied at about the middle 
of the vertical hight of the carriage, thus 
doing away with practically all tendency 


to cramp the carriage within the sliding 


ways. The result is declared to be a 
very considerable improvement. 
AAA 
Our British contemporary, “The En 


gineer,”” names among the important en- 
gineering achievements of the past year 
the great light it has thrown upon the 
railroad speeds in 
Over here, how- 


matter of relative 
America and England. 
ever, it seems as though that light has 


flickered considerably. 


THREAD ANGLE, 
WITH CASES FROM 
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| . Anonymous, 
+} cessful, velocity.116 to 555 
| . Anonymous, 
cessful, velocity. 53“ 277 

6. Anonymous, 
cessful, velocity.118 *‘ 


suc- 
uc re 5 east? « 


iiron \ 


555 castiron 
suc- 


wy 6 


suc- 


860 steel bronze 


Leaders connecting crosses indicate the same worm at different 


SPEED 
PRACTICE. 


AND 


double threaded and had a pitch angle of 
15° 15’, a pitch diameter of 3% inches, a 
pitch of 3 inches, and a speed, cutting, of 
256 and backing of 640 r. p. m., which 
give pitch line velocities of 237 and 590 
feet. 
many times repeated; but later on Hewes 
& Phillips were struck by the high belt 


This worm was successful, and was 


speed idea, and in order to increase the 
belt speed they changed the worm to 6.16 
pitch, single thread; 


p. d., 134 inches 


speed, cutting, 446, and backing 1,110 r. 


p. m., giving a pitch angle of 5° 15’ and 
pitch line velocities of 720 and 1780 feet. 
a failure, and was soon 


This worm was 


changed to 6.16 p. d., 3% inches pitch, 
double thread; speed, cutting, 281, and 
backing 700 r. p. m., 


10° 15’ and pitch line velocities of 452 and 


giving an angle of 


1,130 feet. This worm did better than 
the last, but not so well as the first. By 
this time the lesson was learned, and 


Hewes & Phillips set out to use a worm 
of 30 degrees pitch angle. Structural con- 
siderations, however, prevented the use 


speeds; resistance of crosses above 200 foot line has no quan- 
titative significance 


result of the experience outlined above 
this house adopted the standard practice 
of making the worms as small as possible 
in diameter, and giving the threads in all 
cases a pitch angle of 20 degrees. The 
form of tooth used was the epicychloida}, 
while the materials used were hard cast 
iron for the gear and case-hardened open- 
hearth steel for the worms. 

These Hewes & Phillips worms are 
plotted in Fig. 3 as crosses I, 2, 3, 4, of 
which 1 is the 15° 15’, 2 the 5° 15’, 3 the 
and 4 the 20°, the first and last 
being successes and the second and third 


10° 15/ 


failures. 

In plotting these worms, and 
having pitch line velocities above 200 feet, 
the crosses are placed near and above the 
200 feet curve. It is unfortunate that we 
have no curves for higher speeds, but Mr. 
Lewis recommends the of the 200 
feet line for all higher speeds. Leaders 
connecting different crosses indicate the 
same worm at different speeds in all 
The letters s and u on the dia- 


all others 


use 


cases 
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gram mean successful or unsuccessful in 
all cases. 


Fig. 4 is a drawing of worm 3 
(failure) and figure 5 shows worm 4 
(success), and no more _ instructive 


pair of drawings could be imagined than 
these. The pitches are not far different, 
and what difference there is is in favor of 
the larger worm. The duty is the same, 
the about the 
and the revolutions per minute are nearly 
the same. 
increase of the pitch angle by a reduction 
of the diameter, and this changed failure 
to success 


The Newton Machine Tool Works use 


gears are same diameter, 


The essential change is in the 












worm gear in many of their machines, 
notably their cold saw cutting-off ma- 
chines. In the earlier machines of this 
Yoo 
la 
Worm Wheel =: 17.84 P.D 
fs 
\ 


Double Thread 


2's) a 
“GE 31) Pitch 6.16 PDI | 
P. Angle jo° 15’ 


Fig. 4 


UNSUCCESSFI 


fi. 
Grint 











HEWES & PHILLIPS 


class the worm had a pitch diameter of 
2% inches, with a pitch of I inch, single 
thread, the revolutions per minute being 
765. 
6° 20’, and a pitch line velocity of 572 feet 
This machine could be operated, but not 
the heat- 
The 


by 


These figures give a pitch angle of 


with satisfaction on account of 
ing short life of the 
worm then pitch 
making it double threaded, giving a pitch 
angle of 12° 30’, 


and worn 


was increased in 
the speed being reduced 
to 500 revolutions per minute, giving a 
pitch of 375 feet. The 
change proved to be a great improve- 
ment, heavier work than was before pos- 
sible being done after the change without 
distress or difficulty, and this worm has 
since been applied to a large number of 
machines with entire A still 
later worm used on these machines has a 
pitch diameter of 37% inches and a pitch 
of 4 inches, triple threads, giving a pitch 


line velocity 


success. 


\I 
This 


L 
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and this is found to be a 
This last worm 
of machines and 


angle of 18° 15’, 
still further improvement 
is used on a wide variety 








92 
~~ 


47 
drive applied to a large boring machine, 
the worm being 12 inches pitch diameter, 
8 inches pitch, quadruple thread, speed 80 











at a variety of speeds from 40 to 680 fr, p. m. and above, worm of forged steel, 
r. p. m., giving pitch line velocities of wheel of bronze, oil cellar lubrication 
from 40 to 685 feet, and with uniformly These figures give pitch angle of 12 
good results. In many cases it is used degrees and a pitch line velocity of 250 
without an oil cellar, though for com- feet. This wi ited on Fig. 3 
paratively light work. The form of thread as 9 
used is the involute, and the material is Still other cases of inge from failure 
hardened steel for the worm and bronze _ to success are supplied by Mr. Jas. Chris- 
for the wheel. These Newton worms ap- tie, of the Pencoyd Iron Works Che 
pear in Fig. 3 as 5, 6, 7, of which 5 is first of these relates to a bi machine, 
nearly a failure, while 6 and 7 are entirely which w by the maker upplied with 
successful. The second Newton worm a worm drive havit 1 worm 5% inches 
the one appearing in Fig. 3 as 6—is_ pitch diameter, 1% inch pitcl single 
shown in Fig. 6 thread, steel worm and cast-iron wheel, 
Another habitual user of worms is John average speed i150 r. p. m. These figures 
3ertram & Sons,of Dundas, Ontario,Can-_ give a pit ngle of 5 degrees and a pitch 
or. 
\ 
\ 
Worm Whee 19.59 P.D 
J 
\ 
O) 
Quadruple Threads 
y 3 Pitch 2.63 P.D. 
Pitch Angle 20 
i | 77 
~ 
—_ — re i —= : 2 
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Fig. 5 
WORM HEWES & PHILLIPS’ SUCCESSFUL WORM 
ida, who employ them in all their planers, line velocity of 215 feet. This was a fail 
ind use largely a worm of 3.18 inches ure, but was successfully replaced by a 
pitch diameter, 4 inches pitch, quadruple worm of 47s inches pitch diameter, 
threads, the speed, cutting, being 186 and _ inches pitch, at the same number of revo- 
reversing 744 r. p.m. These figures give lutions, which figures give a pitch angle 
a pitch angle of 22 degrees, and pitch of 9° 15° and a pitch line speed of 190 
line velocities of 155 and 620 feet. This feet. These two appear as Io and 
worm appears in Fig. 3 as 8, the vertical «1. TI uc: il worm li n the 
position for the higher speed being again region of unsuccessful ones, but the in- 
uncertain. These worms are highly suc- fluence of the increased lead angle is un 
cessful, as the writer knows from _ re mistakabl The fact of its succes is 
peated observation. Both worm and_ probably due to the pressure on the teeth 
wheel are of cast iron, the thread being being well below the working strength, 
Brown & Sharpe standard. The Bertram or to the speed being moderate, or both. 
worm is seen in Fig. 7. In reading this The second case, of which the data 
drawing it should be remembered that were supplied by Mr. Christie, relates to 
the conventional representation of a two heavy milling machines, in which the 


worm, with the threads shown by straight 
lines, shows a larger apparent pitch angle 
than the true one, as shown by a true 
projection. 


Another case of failure was a worm 


cutter spindles were driven by worms 6 
inches pitch diameter by 1% inch pitch, 
single thread. It was found that the cut- 
ters could be run much faster than was 
originally contemplated, and the worms 
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were consequently speeded up to about 
In these machines cast-iron 
while 


500 r. p. m. 
wheels were destroyed, 
hardened steel worms and bronze wheels 
would last about a year. Later two more 
machines were built having steel worms 
and bronze wheels, the worms being 4% 
inches pitch diameter by 5 inches pitch, 
quadruple threads, speed 280 r. p. m. 
These worms have been in use six years, 
and are described as being 
new.” The data given for the first worm 
give a pitch angle of 4° 30’ and a pitch 
line velocity of 785 feet. It appears in 
Fig. 3 as 12. The pitch angle of the 
second worm is 19° 307, and its pitch line 
velocity 328 feet. It appears in Fig. 3 
as 13. 


speedily 


“good as 


changes, of which these are typical, and 
he now uses worms with great freedom 


and success. His general conclusion is 


iy 


/yL_ ya T..2 P. 
Double Lead 
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THE NEWTON WORM 
that good worms begin with those hav- 
ing the pitch about equal to the diameter, 
giving a pitch angle of 17° 15’. 

Three other cases of successful worms 
under heavy duty are found in milling 
machines which have been repeated many 
times. The first two worms would be or- 
dinarily described as spiral gears. The 
shafts are at right angles and the action 
is that of worms, and they are properly 
included here. 

The first of these, which appears as 14 
in the diagram, has a pitch diameter of 214 
inches, a pitch angle of 45°, and a speed 
varying between 180 and 945 r. p. m., giv- 
ing pitch line velocities of 106 to 555 feet 
per minute. Both gears are of cast iron. 
The second, 15 in the diagram, is of the 
same style, and has the pitch 
diameter, with speeds varying between 
go and 472 r. giving pitch line 
velocities of 53 to feet per minute. 


Same 


o. M., 


Slot 


ves hd 


The third, 16 in the diagram, is a true 
worm, 2!4 inches pitch diameter, lead 1,333, 
triple thread, speed 200 to 1,442 r. p. m., 
bronze wheel and hardened steel worm. 
These figures give a pitch angle of 10° 





AND STEP. 
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45, and a pitch line velocity of 118 to 845 
feet per minute. While this worm is en- 
tirely successful, it was at first a failure, 
and was made successful only by careful 
attention to the materials used. 
LIMITING SPEEDS AND PRESSURES. 
A very important point connected with 
worm design, and one on which data are 
very scant, is the limiting pressures for 
various speeds at which cutting begins. 
The paper by Mr. Lewis contains some in- 
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too high a pitch line velocity as well as 
because of too low a pitch angle. 

The number of cases cited is too few 
for certainty in drawing general con- 
clusions, but the testimony is unmistak- 
able in its confirmation of the theory of 
the influence of the angle of the thread. 
It will be seen that every case having an 
was successful, and 
the 


angle above I2° 30’ 
every case below 9 
overlapping of the successful and unsuc- 


unsuccessful, 


Single Thread Worm 1” Pitch Double Thread Worm Double Thread Worm 


227 Pitch Diam. 





2” Pitch 27 Pitch Diam. 24" Pitch 44 Pitch Diam. 





Revolutions per min.. 128 201 272 25 128 201 B72 201 B72 425 
Velocity at pitch line 
in feet per min....... 96 150 205 320 96 150 205 235 319 498 
Limiting pressure in ; 
Ps cicteeesersses 1,700 1,300 1,100 700 1,100 1,100 1,100 1,100 700 4100 
LIMITING SPEEDS AND PRESSURES OF WORM GEARING. 
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formation on this subject, and the accom- 
panying table supplied by Mr. Christie, 
from experiments made by him, supplies 
the most definite additional data on the 
subject known to the writer. In all cases 
the worms were of hardened steel and the 
worm wheels of cast iron. Lubrication 
by an oil bath. 

There is real need of a comprehensive 
series of experiments on this subject. It 
is obvious enough that a worm, otherwise 
well designed, might fail from having too 
high a speed for its load. Were such 
data at hand it would seem that with ex- 
isting knowledge of effect of the speed 
and angle of the thread, worm design 
might be made a matter of comparative 
certainty. Especially should the behavior 
of worms at speeds above 200 feet per 
minute be subjected to further experi- 
ment, as it is frequently necessary to 
use speeds above that figure, and there 
can be no doubt that higher speeds are 
entirely feasible if suitable pressures ac- 
company them. The speed as a factor 
should be kept in mind equally with the 
pitch angle. A worm may fail because of 
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Fig. 7 


BERTRAM 


WORM. 


cessful worms in the intervening region 
being what is to be expected in the bor- 
der region between good and bad prac- 
This band of uncertain results is in 
would any 


tice. 


fact narrower than we have 


right to expect from a collection of data 


from miscellaneous sources, and could 
the inquiry be widened in scope the 
width of this band would doubtless be 


increased. As throwing light on these 
cases it should be remembered that case 
16 is known to have been made success- 
ful only by careful attention to the ma- 
terial used, the first worms made having 
been failures, and that 3, which is near 16, 
and was a failure, had an excessive speed, 
while 11 at a lower angle, and a success, 
had a very moderate speed. At a higher 
speed 11 would probably have failed, and 
at a lower speed 3 would probably have 
been a success. It is believed that Fig. 
3 points out clearly the nature of the 
worm problem and the conditions of suc- 
cess in its solution. 
STEP BEARINGS. 

The step bearings of worms have been 

a source of trouble alongside of the worm 
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itself. It is obvious enough that the in- 


crease of the thread angle will relieve 
the step of wear as well as the worm 
threads. Expedients are possible with 


the step, however, which are not avail- 
able with the worm. Ball and roller step 
hearings have been extensively used, and 
while some have been successful with 
them, the general results are believed to 


The 


from 


have been unsatisfactory. troubles 
from ball the 
dency of the balls to break up under heavy 
loads and to score the pressure plates, 


bearings arise ten- 


while conical rollers, which geometrical 
considerations call for, have in some in- 
stances made trouble from their outward 
radial pressure cutting out the confining 
ring. 
ing is used by many, and is undoubtedly 
entirely successful. Many of the readers 
of this article have no doubt seen this 
pattern of bearing without reflecting 
upon the principle which lies at the bot- 
tom of it. When several loose washers 
are interposed between the shaft collar 
and the face of the shaft bearing, it is ob- 
between 
slipping 


The multiple washer thrust bear- 


vious that slipping may occur 
any pair of faces, and that this 
will take place between those surfaces 
which at the moment offer the least fric- 
tion. Should any 


cause increase their resistance the slip- 


these surfaces from 
ping will be at once transferred to an- 
other point, the various surfaces acting as 
mutual safety valves to one another, any 
surface which gets into the condition of 
incipient heating or cutting being at 
once relieved by another taking up the 
6 shows one of these bear- 
Machine 


work. Fig 
ings as made by the Newton 
Tool Works. The Newton Works former- 
ly followed the usual practice and made 
the washers a alternately of hardened 
steel and bronze, but consider that they 
substituting 
white cast iron for the steel. These cast- 
ings are obtained from the malleable iron 
foundries, fact 


malleable castings. Of course these cast- 


have improved on this by 


and are in unannealed 
ings cannot be machined, and they are 
grinding 
They are 


therefore prepared for use by 
on a cup-shaped emery wheel. 
dropped into a socket on the end of a 
shaft, which is revolved by hand, and are 
thus presented to the face of the cup- 
shaped wheel. This plan results in the 
grinding marks crossing the faces in all 
directions, instead of being in circles as 
All 
understand the advantage of having the 
tool marks in a direction different 
that of the motion of the parts, which ad- 
vantage this method of construction se- 
Another the Newton 
bearings consists in making the holes in 
the washers larger than the shaft on 
which they are placed. This construction 
introduces an irregular compound mo- 
tion of the surfaces one another, 
the advantages of which are well under- 
stood. In the Newton washers the holes 
are 1-32 inch larger than the shaft, though 


in lathe-finished pieces. mechanics 


Irom 


cures. feature of 


upon 
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Mr. Newton considers that this might be 
increased with probably good results. 


Three radial oil cast 


2rooves are 


each face of these disks, the use of which 


is obvious. The Hewes & Phillips step, 
will be seen to 


at the r : 
ile the left-hand 


ight-hand bearing 
tl r| 


include three washers, w 
step has lenticular-shaped disks—a 


tern 


pat 
which has also found favor else- 
where. 

AAA 

Errata. 

In spite of careful corrections of proof, 
our printer made a general mess of the 
formulas which appeared in last week’s 
the “Modern 
Practice with Worm Gearing.” The first 
equation for the efficiency of worms with- 
out steps should have read 


installment of article on 


tan a (1—/ tan a) 
tan a+/ 
in which 
é = efficiency. 


a=angle of thread, being the angle 





@ fof Fig. 1. 
J = coefficient of friction. 
The equation the 
worms with steps should have read: 


for efficiency of 


tan a (1—/ tan a) , 
. : (approximately ) 
tan @ 2/ 


The equation for tan @ at maximum 


efficiency of worm thread alone should 
have read: 


tan a=/ 14/2 —/ 


Substituting the value of f (.05) this 
becomes 
tan @ for maximum efficiency 9512. 
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Electrical Distribution of Power. 

BY WILLIAM O WEBBER 
I was recently somewhat surprised to 
read that the driving of factories by elec- 
tric motors in Europe and on the con 
garded as an 


thing to do 


tinent is still re experimen 


tal or And 


yet I do not think that the advantages to 


probl matic 7 


be derived from this method of driving 


are as yet fully appreciated in this coun- 


try In recent years it has been my 


privilege to plan out the electrical driv 
factories of different 


the first 


ing for a number of 
and I have 


place, ascertained just what saving could 


kinds, always, in 


factories ele ctrically, 


from steam and 


be made by driving 
both 


source, aS against driving 


water power as a 
them directly 
by shafting and belting. I think, in the 
first place, that very few people realize 
of loss in factories of 


The 


this way is not only 


the large per cent 
all kinds due to shafting and belting 


per cent. of loss in 


very great, but very variable, and it not 


only largely from one type 


varies very 
of factory to another, but there is also a 
large variation in different factories of 
the same type and doing the same class 
Probably one of the best ex 


from 


of work 


amples of a small loss of power 


these causes is a modern high speed cot- 


ton mill, where the total loss does not 


exceed 18 per cent., whereas some of the 


Zo-49 
older cotto1 ctor St ul iS 25 
per cent lo go » the ther extreme, 
the largest loss is such plants ree 
ocomotive works, boiler shops, bridge 
works ind oiner pla its, where the ma 
chine tools ar rge and are distributed 
ut tervals ovet ing r ire [1 
this type of factory the loss, determined 
by actual tests, runs as high as 8o per 
cent Machine shops and wood-work- 
ing establishments probably come next, 
the loss being from 50 to 60 per cent., 
and I have recently tested some woollen 


and felting mills where the per cent. of 


loss was from 35 to 40 per cent. I have 


also made a number of tests recently in 
warehouse buildings, in large cities where 
power is furnished to a number of small 
floor, these 


power in 


industries on each and in 


cases the loss of shafting and 


belting is a very large per cent. of thi 


total power developed by the engines 


Another very much misunderstood 
question is that of the relative cost of 
steam and waiter power. Of late years 


there has been a very strong prejudice 


in favor of steam power, it being gen- 


erally believed that, by reason ot im 
proved boilers and engines, almost all 
steam power could be produced for $25 


per horse-power per year; whereas, as a 


matter of fact, it is only in large tactor- 


ies, using compound condensing 


engines, that this figure can be attained. 
Che ordinary small factory, with an en- 
gine of, say, from 100 to 125 horse-power, 


running 10 hours per day for 308 days in 


the year, with coal at $3 per ton, will find 


it impossible to produce a horse-power 
for less than $53 per annum; and if the 
same factory is run 365 days in the 
year, 24 hours per day, the cost on the 
same basis would be $76, or, if run 24 
hours per day for 308 days in the year 
on the same ba the cost per annum 
would be $69. On iller engines than 
these just cited the cost would be I 
creased so that for 8 days of 10 hours 
the pow for » horse-p ne 
would be nearly $100 p ! 1 

On t ther | » toward 
larger pl ts t decrease 30 
that 200 horse-pov ild be obtained 
or $45 300 | Dp OT $37.50 400 
horse-p e! S 0 lie c-powe!l 
for $30 per horse-power nd I find tl 
we do not reach the figure of $25 pert 
horse-power until we et high as 850 
hors« powel! \ the extl ow limit 
I believe recent f es of a large thread 
mill 1? ki Lf 000 hor e-powe!l under 
extremely i rab onditions have 
brought the cost slightly under $12 per 
horse-power; but tl is exceptional 

On the other hand, the horse-powe1 
from falling water is relatively much 
cheaper for small plants. I believe that 
a small 100 horse-power water plant 


would produce a horse power! for $33 per 


power from water 


annum, and 200 hors¢ 


has been produced for $13 per annum, 
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with the cost for different sized powers 
between these two extremes varying very 
closely in proportion to size of power 
One 
water power is that it costs no more for 


developed. great advantage of 
a given horse-power for 24 hours per day, 
305 days per year, than it does for 10 
hours per day, 308 days in the year. 

That these facts have been pretty gen- 
erally recognized during the last year or 
two is proved by the fact that a number 
of water-power companies stand ready to 
furnish water transmitted 
by electricity in their immediate vicinity 
for $25, and to a distance of 10 miles for 
$35 per horse-power per annum, on the 
10 hour basis, and at a relatively slight 
advance on the 24 hour basis; and I be- 
that small 
water powers, as larger 
ones, not only in this country, but all 
over England and Europe, which could 
be profitably developed for transmission 


horse-power 


lieve there are very many 


well as some 


in this way. 

Another item of considerable expense 
regarding steam power as generally sup- 
plied is that the consumer must pay for 
the maximum amount of power required, 
whether he uses it or not, while with elec- 
trical power, whether produced by steam 
or water, he pays only for the net horse- 
power which he uses as measured to him 
by meters, this alone showing a very 
large saving. It is also a fact that a per- 
son having a steam or water power plant 
from which power is distributed by belt- 
ing and shafting can sell only such 
amounts of power as will add up to the 
gross amount of power which his plant 
will whereas electrical 
power it is possible to sell fully 125 per 
cent. of the gross amount of power pro- 
duced by the plant, paradoxical as this 


produce; with 


may seem. 

There are also some very peculiar sit- 
uations developed by the buying and sell- 
ing of power by the old method. I re- 
member once being called in to test the 
amount of power used for the tenants in 
a certain building, where the power was 
furnished by the owner, to enable them 
to ascertain just how much power they 
called 


they found, somewhat to their surprise, 


should be upon to pay for, and 


that they were paying for considerably 


more power than they were using. I 
went to some of the other tenants and 
suggested that they should have their 
power tested for the same reason; but 
was met by the rather staggering argu- 
ment that they were paying for, say, only 
10 horse-power, while they knew they 
were using fully 20 horse-power. I then 


went to the owner of the building and 
suggested that it might be to his advan- 
tage to have the power tested by ‘ndica- 
tor cards from his engines to show the 
total 
of power 


amount and the different amounts 


which he was furnishing to 
each tenant, and was met by the equally 


staggering argument that he had only a 
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100 horse-power boiler and engine, but 
that he was collecting rent for 125 horse- 
power from his tenants; so he did not 
care to have the power tested. 

The consideration which largely deters 
consumers of power from abandoning 
their present and producing 
electrical horse-power and distributing it 
to different parts of their factories by 
motors is the first cost of motors and of 
electrical installation. I have recently 
figured this up for a number of small 
the the 
about 10 horse-power, 
10 to 20 motors would 
necessary, and find that 
basis of $35 per horse-power per year for 


methods 


factories, where size of motors 


would average 
and where from 
become ona 


a constant supply of 100 horse-power, 
taking the interest on the motors and 
electrical installation at 6 per cent., the 
depreciation at 10 per cent., taxes at 2 per 
cent. and insurance at I per cent., and in- 
cluding repairs, atendance, etc., on the 
308 day, 10 hour the total 
would not exceed $52 per horse-power 
per On the 308 day, 24 hour 
basis, it would not exceed $57 per horse- 
annum, and the 365 

basis, charging $47 per 
per annum for electrical 
power for 120 horse-power, it would not 
exceed $66 per horse-power per annum; 
and in considering these figures it should 
be remembered that they must be com- 
puted for amounts of power as a total 
average, or if the total power was this 
amount, the net horse-power would aver- 
age fully 25 per cent. below these figures. 

Of course, it is impossible to lay down 
any absolute set of figures which will 
cover every case of this kind, as local 
conditions, the use of steam for manufac- 
turing purposes other than power, and 
many other contingencies, would lower 


basis, cost 


annum. 


power on 
day, 24 


horse-power 


per 
hour 


the results in such cases, so that they 
would have to be computed individually 
and intelligently, from observations made 
at the plant in question; but that in 99 
per cent. of the cases a very material sav- 
ing could be made by electrical distribu- 
tion, even from the present steam plant, 
and a very large saving by the develop- 
ment of small water powers within a 
radius of ten miles, or by the purchase of 
electrical power from already existing 
plants, which do not use the present ca- 
pacity of their plants for the whole twen 
ty-four hours of the day, is a fact that 
has gone by the experimental or theo- 


retical stage, and may be, after the man- 


ner of a problem in Euclid, concluded 
with the initials “Q. E. D.” 
Boston, Mass. 
AAA 
The longer the British engineering 


strike goes on the more apparent it be- 
comes that its outcome will have an im- 
portant influence upon American exports 
The 
methods now going on will inevitably 
benefit our trade. 


of machine tools. discussion of 
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Chainless Bicycles. 


There is much to warrant the belief 
that the word “ chainless”’ is in the near 
future to be used to conjure many dollars 
out of the pockets of credulous and over 
sanguine wheelmen. It will be very 
proper for all to remember, even if they 
have to exert themselves a little to keep 
the fact in mind, that no loud and persist- 


ent iteration of this magic word does 
really effect any actual deterioration of 
the now almost universal chain and 


sprocket. The chain is not a bit worse, 
isas good in every particular as it was be- 
fore the chainless din began to be heard. 
We are saying not a word here as to 
whether some of the novel chainless de- 
vices are any better, or as good as, or 
not as good as the chain-driven wheel, 
but we merely wish to insist that the term 
chainless is not necessarily an adjective 
which guarantees superlative excellence, 
or, indeed, carries the slightest presump- 
tion of improvement. Chainless is a 
negative term, and means simply, just as 
crankless or tubeless might mean, some- 
thing different in style of construction or 
in means of propulsion. The chainless 
wheel being simply something different, 
it should be examined and tried upon 
that basis. The fairest of fair play is 
surely enough to accord it. Superiority 
in service will not eventually be deter- 
mined by nomenclature, however it may 
sound at the beginning. The makers of 
wheels have generally, and most success- 
fully, striven to produce in every detail 
the most excellent and reliable machine 
that man could imagine, and have in- 
deed gone far beyond what those best in- 
formed would a few years ago have dared 
to hope for. We may be assured that 
now that the chainless feature is employ- 
ing their best talent, both in designing 
and in manufacturing, the product will 
be at least worthy of most respectful con- 
sideration, as it must also invite all hon- 
est criticism. 


AAA 
Radial Driller. 


We present herewith illustrations of a 
radial driller, in the design of which it 
has been the object to embody those fea- 
tures which experience has shown to be 
desirable in machines of its class, and at 
the same time so arrange as to add to the 
convenience of the operator, and thus fa- 
cilitate his work. 

The machine is so that by 
means of the lever shown in front of the 


designed 


arm, and just at the right of the post, it 
can be started, stopped, the back gears 
engaged and the spindle reversed at a fast 
speed for tapping, without resorting to 
the countershaft. This lever is always 
within easy reach of the operator in what- 
ever position the arm may be. 

By means of a friction device the spin- 
dle can be made to slip at any desired re- 
sistance, and the amount of resistance at 
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FIG. 1. NEW RADIALTDRILLING MACHINE 











AMERICAN MACHINIST 























a 








ARRANGEMENT OF GEARING 


which slipping will take place is regulat- 
able by means of a knurled-head screw, 
which passes through the operating lever 
before referred to, and thus when using 
relatively light taps, or when tapping to 
the bottom of a hole, danger of breaking 
taps can be much reduced. 

the 
feed 


The quick return is by means of 
front of the 
worm-wheel, and either one of these le- 


four levers shown in 
vers which the operator may happen to 
select can be used to operate the clutch. 

The feed is engaged or disengaged by a 
touch of the knob in front of the operator 
and the speed changed by shifting the 
knurled collar on the vertical feed rod, all 
while the drill is running 

The spindle is graduated to indicate the 
depth of the drilling, and there is also an 
adjustable automatic feed stop. 

The arm is fitted to flat surfaces on the 
column, and is raised or lowered by pow- 
er. To the arm is fitted a bracket, which 
extends around the column, as shown, 
and supports at the rear the back gears 
which are of the friction type, and are ar- 
ranged as shown in Fig. 2, in which fig 
ure the operating lever before referred to 
is indicated by the letter k. 

In this drawing a is the central shaft in 
the column, which drives the mitres b b 
carried in the bracket c. On the short 
shaft d slides the .compound gear e f, 
Pinion f has a 
long face, so that e and g can be disen- 


meshing with gears gh. 


gaged while f stays in gear with h; g 
and hk run loose on the shaft 7, but can be 
alternately clutched to it by the double 
friction clutch shown. 
is surrounded by two split rings, kept 
from turning by a feather fixed in the 
cone. The friction rings work loose in 
their recesses, but expand and clutch the 
wheels to the cone and shaft, when the 


The friction cone 








Fig. 2 
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FOR RADIAL DRILLER. 
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in the wheel h, and as this is the right- 
hand, slow motion of the spindle it is of 
great value in light and bottom tapping. 
To reverse the motion on the fast speed 
gear e is shifted out of mesh with g, as 
shown on the drawing, and the com- 
pound intermediate gear 0, running on an 
eccentric stud, is thrown between the two. 
Shafts d and 7 are not in the same hori- 


zontal plane and therefore the gears 
could not be shown in gear. 
In connection with this view Fig. 3 


makes the driving mechanism very plain, 
and this latter view also shows how the 
column is arranged and the roller bearing 
upon which the weight of the rotating 
portion of the column is borne. 

This roller bearing has each alternate 
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SECTION OF 
cone is drawn into them. The friction 
cone is operated by the lever k by means 
of the rod 7 in the shank 7, link m and 
collars 1, as will be seen from the draw- 
the operating 
serves to regulate the grip of the clutch 


ing. Screw n on lever 


COLUMN SHOWING 
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Fig. 3 
ROLLER BEARING 
roller slightly smaller in diameter, so that 
the motions of the rollers are as indicated 
by the arrows at the left of Fig. 3, and fric- 
tion between adjacent surfaces of the roll- 
ers is thus practically eliminated. 
Smaller machines are provided with ta- 
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ble on swinging arm. The machine is 
built by Dreses, Mueller & Co., Cincin- 
nati, Ohio. 

AAA 


Letters from Practical Men. 


Percentages of Efficiency. 


Editor American Machinist: 
The question of what should constitute 
a standard method of expressing engine 


efficiencies, recently raised in your col- 
umns by “Tecumseh Swift,” is well 
worthy of discussion. He has _ tully 


stated the difficulty and enumerated the 
multiplicity of methods now in use. I 
will confine myself to suggesting a way 
fact, has sur- 


out—the which 


vived in my personal experience as the 


one, 1n 


fittest for practical use. 

There are just four quantities of energy 
visible in any heat engine which are of 
importance to the engineer, (a) 
the quantity of heat given to the engine; 
(b) the quantity which it ought to con- 


Viz. : 


vert into indicated power under the a 

tual conditions of operation were it a per- 
fect engine in all that precedes the move- 
ment of the piston, 1. ¢., if it involved no 
thermal from radiation, 
fluid-mechanical losses from port friction, 
motion, etc.; (c) the 
which it 
cylinder; 


losses etc., or 


imperfect valve 
quantity of indicated power 
actually does develop in the 
and (d) the power actually available on 
the belt. 

Comparison of 
gives four distinct efficiencies 
designate as follows: 

(1) a+ b= the theoretic efficiency; 

(2) b=c= 

(3) c+d= the mechanical efficiency; 

(4) a~d= the thermodynamic ef- 
ficiency. 

Each of these efficiencies is of distinct 
value for distinct purposes to a distinct 
class of men. Thus: 

(1) is the efficiency of Type and En- 
vironment, and is useful chiefly to the 
student in comparing the 
and responsibilities of different classes of 


quantities 
which I 


these four 


the cylinder efficiency; 


possibilities 


our engine servants. 

(2) is the efficiency of cylinder-design 
and valve-motion, and is of use in meas- 
uring the skill with which the designer 
has made the most of these possibilities 
and responsibilities. 

(3) is the efficiency of the machine, and 
is useful to the machinist in his efforts 
to minimize friction. 

(4) is the efficiency of the prime mover, 
and shows the consumer what he gets for 
what he pays. 

Now that we have reached the days of 


constant comparison of steam engine 
with gas engine or hot-air engine, of 


high pressure with low, and quadruple 
compounding with the Rockwood sys- 
tem, these figures will be found to carry 
one clear-headedly through all reefs and 


shoals. Thus, interesting facts are that 
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as we pass from simple non-condensing 
to triple-expansion condensing engines 
the value of (1) rises very rapidly, while 
(2) runs down hill, or that the value of 
(2) for steam and gas engines is practi- 
cally the same, although the gas engine 
has a much higher total thermodynamic 
efficiency, or (4) 

For student 
ficiency, which would be of great help to 


work I use one more ei 
most designers in aid of clear thought. 
Chis I call the cycle efficiency, and is a 
comparison of a with the always greater 


amount of energy available from a Car- 
not or Stirling cycle operating between 
the But for 
general has little 

If all engine tests stated the 


these four or five figures the information 


same temperature limits 


use it value 

ir results in 
given would be much more complete 
than is now afforded by whole columns 
of data. Stpney A. REEv! 


Worcester, Mass 


AAA 
The De Laval Steam Turbine. 


Editor American Machinist: 


Being a subscriber to your valued 
paper, I have noticed an article in issue 
of September Mr. 
John E. short 


description of the tur- 


30, 1897, written by 
Sweet, and containing a 
De Laval steam 
bine. 

I find in the said article a few points 
requiring to be corrected, and I would 


feel obliged if you would kindly bring 


my remarks under the notice of your 
readers. 

Mr. S. says that the De Laval tur- 
bine must work condensing In fact 


there is no obstacle to its working non- 
condensing more than in the case of the 
piston engine, i. e., the steam consump- 
tion That nearly all the tur- 
bines the Exhibition of 
Stockholm condensing was simply 
owing to the fact that there was easy ac- 
the 
chinery was arranged to work with the 


increases. 

working at 
wert 
cess to cooling water, and so ma- 
best economy possible. 

Of all the De Laval 
working in practice—upward of 1,100— 
are mostly run 


turbines now 
the sizes below 50 H.-P. 
ning non-condensing 
The turbines 
with the De Laval high pressure boiler 


working in connection 


must necessarily be arranged condensing 


when the feed water contains salt or 
other impurities; the boiler requiring 
pure feed water 

Mr. S. mentions that the life of the tur 


bine wheel is limited to two years on ac- 
count of the steam jet eating the buckets 
away, and that after this the turbine re- 
quires an expensive repair. In the first 
place, when dry steam is employed, the 
wear of the buckets is insignificant, and 
may be compared to the wear of the pis- 
ton rings in the ordinary steam engine. 
Secondly, the repair when required, 
consists simply in renewing the buckets 
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in the turbine wheel—a process easily 


effected by any mechanic. The cost of a 


set of buckets for a turbine of 100 horse- 


power is at present about $20 


The expanding nozzle is not aban 


doned, and will not be, because such an 


alteration would increase the steam con 


1 


sumption considerably 


If Prof. Sweet had found time to pay 
a visit to the De Laval Turbine Works, 
while he was in Stockholm, I should 
have been delighted t make his ac 
quaintance, and would with the greatest 


of pleasure have placed myself at his dis 


posal for all detailed information con 
erning our machine 
G. Oscar OLSSON 
ineer in the employment of the De 
Laval Steam Turbine Works, Stock 
holm, Sweden 
A aA iA 
I can only justify myself in regard 
vhat I wrot it the De Laval turbine 
by saying t I 1 d writing from 
Stockholm that what I had written from 
Belgium had _ bee read in connection 


with it \ I w told at Liege that the 
engine f on 20 pounds « tear ! 
densing and t 50 pounds non " 
lensing, I knew, of course, that the en 
gine would run non-condensing, but as 
sumed that, owit to the difference in 
steam consumptio! no one would run 


it that way 
\s to the expanding nozzle, Mr. Hal- 
1 1 did 


i tood the Vy 
I was the more 


strom uid he 


not use it, and I suppos¢ 


ready to believe that from consideration 


of how the steam would have to hustle 


to get an extra impulse from expansion 
after | 


2,000 pounds pre ssure 


iving a nozzle at something like 


Laval, the Atlas 


Sweden, it is likely 


As to visiting the De 


ind other shops of 


that had I been well I should have taken 
steps to have done so; but I was all the 
time looking for excuses for not going 
into shops, and I expect now if I had 
looked for excuses for not saying any- 
thing about things which I could not 
verify, it would have been quite as well. 


this by way of compensation, 


I have 
things just 


There 1s 


however, that unintentionally mis 


ented enough it seems 
jured parties the 
} obtained 


humiliation may be ba!- 


ed by the { i? to vour re ider 


Joun E. Sweet. 


A A A 


Cracks in Boiler Sheets. 


Owing mainly to tl unavoidable con- 
fusion attending a change in printing ar- 
rangements, the illustrations for the let- 


Riggs and 
Boiler 


ters of Messi John D 
George M. Taylor on 
Sheets,” 


“Cracks in 


published last week, were inad- 
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vertently omitted. In order to make them 
intelligible we repeat the letters with the 
illustrations 

Editor American Machinist: 

Some cases of boiler practice that have 
under my notice would seem to 
throw some light on a possible cause of 
weakness in the boiler, which you speak 


of in your issue of December 16 as hav- 


come 
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Fig. I 


WHERE THE HEAD GAVE OUT. 


ing exploded at Rochester, N. Y. One 
of these cases was that of a pressure tank, 
containing air and cold water, about 
50 inches diameter, with heads as shown 
in Fig. 1, The heads 
were not braced in any all 
were double and the workman- 
ship on the job was probably above the 


\fter 


and % inch thick. 


way, seams 


riveted 


average, although not of the best 
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Fig. 2 

FOR TESTING 
STEEL. 


SUGGESTION BOILER 


being in use about two weeks one of the 
heads blew out, tearing the solid metal at 
a, Fig. 1, and not at the first row of riv- 
of the sheet 


The 


ets, where about one-third 


was cut away by the rivet holes. 
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pressure, as shown by gage shortly be- 
fore the failure, was about 200 pounds, 
which would make a tensile stress of 
about 5,500 pounds per square inch of the 
fractured section. The fracture at a ran 
around the head from a quarter of an 


inch to an inch from where the short 
curvature begins next the shell. The 
short curve was about 2 inches radius 


and the heads were machine flanged. 

It is, I think, quite generally known, 
to blacksmiths and others, that if a bar 
or plate is bent pretty short it is very 
liable to crack in the bend if straight- 
ened out; in fact much more liable to 
break if straightened than if bent more. 
In the tank mentioned above the heads 
bulged out at the center, and this brought 
a reverse bending strain on the part at a, 
Fig. I. 

It is easy enough to find boiler plate 
for sale that will stand a tensile strain of 
65,000 pounds per square inch, or which 
may be bent double and hammered down 
cracking; but ever 
tested a piece for tensile strength at the 
where it been bent double? 
Yet in a boiler the plates must be bent 
and tortured more or less with the sledge 


without who has 


point has 


before they can hold steam. 

In testing specimens of boiler plate it 
might be well to bend a test specimen to 
the form shown in Fig. 4, and test it for 
tensile strength along with the standard 
straight piece. While any plate is weak- 
ened by this bending, the one that is 
weakened least would seem the most de- 


sirable Joun D. RtiGes 
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Machinist: 

December 16 you 
a boiler explosion 
place at Rochester, N. Y. 
a sawmill boiler in this 


Editor American 
In your 


article 


issue of 
have an on 
which took 
On November 3 


city exploded under exactly similar con- 
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Ameri 


Fig. 2 
THE USUAL AND THE BETTER WAY 
ditions. I was called as an expert wit- 
ness on this case, and on making an ex- 
amination of the remains of the boiler I 
found a crack over 4 feet long in one of 
the plates extending nearly through, hav- 
ing not over 1-16 inch of sound metal in 
the thinnest part. 
This crack started about midway be- 
tween the edge of the rivets and the edge 
of the lap in a double riveted lap joint 
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longitudinal seam, well up out of the fire 
and covered by brickwork. 

My theory as to the cause of that crack 
is different from that of the other wit- 
nesses on the case, and also from that of 
Mr. Allen, of the Boiler Insurance Com- 
pany, and I would like to have an ex- 
pression of opinion from you or some of 
your readers. 

I inclose two sketches to illustrate my 
meaning. No. 1 shows a lap joint as usu- 
ally constructed. No. 2 shows the same 
joint as it should be, and is made by some 
boilermakers. My theory is that when 
internal pressure is applied to the shell it 
will assume the shape shown in No. 2, 
unless prevented from doing so by some 
other force acting against it, which in 
this case is the resistance of the plate to 
flexure. With the pressure fluctuating 
from 75 to 100 pounds, consider that the 
plate at this point of fracture (see Fig. 1) 
is subject to a constant bending action, 
which continues until the crack begins 
to develop. As years pass on the crack 
increases in depth, until there is not suffi- 
cient strength to withstand the pressure, 
and the explosion occurs. 

I have seen boilers with lap joints con- 
structed as in sketch No. 2, but they are 
not common in this part of the world, 
and in my estimation the only proper 
construction of the longitudinal seams of 
boilers is the double butt strap. In con- 
clusion, let me say that I am writing this 
letter for the purpose of getting other 
people’s opinions on this subject. No 
stone should be left unturned to make the 
thousands who work about boilers rea- 
sonably sure that when they go to work 
in the morning they will not be brought 
back before night in the ambulance man- 
gled out of all resemblance to human be- 
ings. Gro. M. TAayYLor 
Vancouver, B. C. 


AAA 
Compressed Air Explosions. 


Editor American Machinist: 

I notice in the “American Machinist” 
of December 30 an article by Frank Rich- 
ards upon “Compressed Air Explosions,” 
which refers to some remarks made by 
me in discussion of Mr. Dickie’s paper 
on the “Auxiliary Engines and Trans- 
mission of Power on Naval Vessels.” Mr. 
Richards speaks of the danger of explo- 
sions such as I referred to as “not pos- 
sible without the grossest negligence,” 
and also says that there is “not the 
occasion of alarm from this 
source.” I had no intention of playing 
the part of an alarmist, but at the same 
time I do not believe in ignoring dangers 
which have certainly proved to be very 
in numbers of authenticated 
I inclose a notice of several such 


slightest 


real well 
cases. 
explosions written by myself for the “En- 
gineering Magazine’ (October, 1897), 
and in regard to Mr. Richards’ reflec- 
tions upon the construction of the com- 
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pressors I may call attention to the fact 
that these occurred with such well-known 
machines as 3urckhardt and 
Riedler, certainly not cheap or of infe- 
rior construction. 
There is nothing 
about the ignition of vaporized oil by the 
heat of compression, a number of petro- 
leum motors depending solely upon this 
for action. If 
Richards wishes further information 


those of 


Whatever surprising 


source of ignition their 
Mr. 
upon this subject I can refer him to the 
issues of “Gliickauf” for June 26, and es- 
pecially for October 9, 1897, in which he 
will find a full account and list of many 
of such explosions, together with discus- 
sions as to the causes and disastrous re- 
sults. HENRY HARRISON SUPLEE. 


A AA 
Shaper Attachment for Rod Brasses. 


Editor American Machinist: 
I suppose there are many persons who 
regard the milling machine as the only 
oO 
o 


ARCA 
Sof 
ee 


2) ©, 
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Fig. 5 


SHAPER 


for machinery connecting 
Whether this be 
not, it frequently happens that su 


proper place 


rod_ brasses. true or 
*h work 
must be done on a planer, or shaper, and 


as a rule the ordinary platen vise, or 


angle plate, serves for chucking such 
work. Having had a good deal to 
do in this line, a_ special attach 


ment made which greatly facili 
tated the work, and it may be of interest 


to some of your readers if a description 


Was 


of the fixture be given here Figs. | 


and 2 represented a front and side eleva- 
vation, as seen when attached to a shap- 
The box to be worked upon is 

It is securely held to the tur- 
ret d by means of the stud c. The sides 
of the box are first trued off or Frought 
to size. This the work less 
liable to slip should the cutting be heavy. 
The thread on the stud is finer than 


usual, in order that its holding power 


5 | 
er piaten. 
shown at a 


renders 


ATTACHMENT 
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Any machinist will 
the 


is obvious that the stop e 


increased 


understand 


may be 
at once manipulation of 
the 


may be made to hold the turret in any 


device. It 


desired position, depending on the grad- 
uations 0, 0, 0 in its periphery. It is also 
held firmly in position when once set dy 
handled nut f. If desir- 


able, the box may be bored and faced on 


means of the 


sides before planing, and whether it be 
centrally placed on the stud or not will 
make no difference in the accuracy of the 
work. If care be taken in seeing that 
the axis of the turret is exactly square 
with the line of movement of the cutting 
tool, the work will not be wanting in 
accuracy, at least, so far as uniformity 
in thickness of the flanges is concerned 
I have found it best, however, to plane 
flanges and 
sides of the box first before cutting down 
the flanges. Uniform width, to suit the 
strap, may best be secured by means of a 


the edges of the the iour 

















tool like Fig. 3. When once properly 
Oo 
q yf 
oO \, 
© lll Cle Lb 
| || 9 | 
UT 
Fig. 2 [ = 
. = 
| J 
aN 
Fig. 3 
FOR ROD BRASSES 
set this tool may finish all four sides 


having no movement except the vertical 
feed. The facilities afforded by the tur- 


ret for turning the box render such a 
course possible, when the slower opera- 
tions of chucking would not 

QulII K 


AAA 
Cooling Water by Re-expanded Air. 


Editor American Machinist: 

R. E. Chandler’s difficulty (your issue 
ot December 30, 1897) is explicable a 
follows: 

When liquid ammonia, ether, etc., is ex- 
panded by release of pressure in a refrig 
erating machine it produces intense cold 
because it can no longer exist as a liquid 
and it 


absorbing a large amount of heat energy 


cannot become a vapor without 


in separating its molecules against their 


own cohesion. The energy thus absorbed 


’ > 

is called “disgregation work” because :t 
scatters the congregation of molecul 

Compres \A\ < Se ( 1 €xX- 
ert little bsorptior energy be 
cause its 1 Q ous, have 
ittle cohesion to re sep (The 
word “little” here meat ( in 
engines sé the heat en 
ergy has to be ; rbed S e other 
way, if cooling is to be effected Che 
readiest opportunity is in performing ex 
ternal work, and so all air refrigerating 
machines expand the air in a working 
cylinder whose power helps to drive the 
machine lhe exhaust from this cylinder, 
as from the air motor, is very cold, 
whereas air expanded throug] alve is 
only slightly so 

It 7s slightly so because air molecules 
have a slight cohesion, but so slight that 
no practical use has ever been made of 
the phenomenon until Dr. Linde and Mr 
Thomson brought out their processes 
for the continuous liqueiaction of art 


(See “The Engineer,” November 13, 1896, 

p. 485; March 19, 1897, p. 294, and other 

communications in the same volumes.) 

Mr. Chandler will find in these retet 

ences formulz which will explain to him 

his failurs Ounio 
A A A 


Adjustment of Screw Machine 
Threading Dies. 
Editor Machinist: 
I would like to call the attention of the 
Machinist” to 


\merican 


reade! the \merican 
a better way ol holding spring dies to 
re tl clamp collar o1 collar with 
et screws on Cat ] prong ol the di Lf 
taper thread be cut on the outside of 
the die and a ring made about % incl 
wide and of suitable diameter, knurled on 
the outside and hole bored and threaded 
taper to match the outside of the die and 
large enough, so when the di down to 
e the ring will be about nch from 
ends of pron it will be found that the 
die will cut t] threac nd t 
ibout twice long without sharper 
is the old style clamp collar because every 


prong is cutting, and when it is to be ad 


usted it can be done by simply turning 
the ring, adjusting « prong alike It 
is better to have two rings, one bored 
and threaded larger than the other, so 


when the die gets ground up to the first, 


or small, ring the larger one may be sub 
tituted and the die worn to the last 
threads ALEXA CARLEY 

Svracuse, N. ¥ 

Aaa 

The number of otives in Russia 
t the mmenceme! f 1897 w 8,123 
Of these about one-eight were com- 
pound engines. Nearly one-half of the 
engines were built in Russia, and of the 
whole number 45 per cent. were built be- 
fore 1880 The fuel used on 40 per cent 


of the locomotives w ‘oal, while 32 per 
nt. of the engines used petroleum and 


ce 
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Foreign Trade in Machinery. 


On the 25th of this month the National 


Association of Manufacturers will meet 
in this city, and it is certain that the 
subject of our rapidly growing foreign 
trade in manufactured articles will com- 
mand a large share of attention. In this 
connection it seems proper that weshould 
call attention to a few facts and suggest 
a few lines of thought directly connected 
with the export of American machinery. 

This being a technical journal, it is not 
expected of us to discuss political or 
economic matters, but so far as the ex- 
port of machinery is concerned, it is our 
business to know the facts, and the wise 
man does not ignore facts, but considers 
them, and, if need be, modifies his pre- 
viously conceived ideas in accordance 
with them 

The leading facts to which we wish to 


call We have 
had in the past, and shall probably have 


attention are as follows: 
in the future, periods of commercial de- 
pression during which a widely diffused 
foreign trade will be especially valuable 
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to manufacturers of and to 
their employés. 

The period of depression following the 
panic of 1873 and lasting six years was 


machinery 


more disastrous to machinery manufac- 
turers generally than the 
period following the money panic of 1893, 
mainly because during the first named 
machinery were 


more recent 


period our exports of 
very small; whereas, during the past few 
years they have been very large. 

The cost of the materials out of which 
machinery is made is now generally low- 
er here than elsewhere; much lower 
that these materials are being sold in 
England and on the Continent at lower 


prices than can be met by foreign pro- 


so 


ducers of the same materials, freights be- 
added to 


ing, of course, our costs of 
production. 

Our labor employed in machine build- 
ing establishments, though usually (not 
always) receiving higher wages per day, 
is generally cheaper when its product is 
considered, because it is true, as we are 
in the habit of saying, that our intelligent, 
highly paid and ambition-spurred labor 
is the most efficient in the world. 

Machine tools in which the labor costs 
far the costs for material 
been, and are now, going abroad in large 
numbers, and are selling in foreign coun- 
met by 


exceed have 


tries at prices which cannot be 
foreign builders for the same classes of 
machinery—a fact which is acknowledged 
by foreign machinery builders. 

As much as go per cent. of the entire 
product of some of our American ma- 
chine shops has within the past few years 
been going abroad 

Many of our American machine build- 
ing establishments have been sending a 
large proportion of their products to Ger- 
many, they pay an import duty 
and successfully compete with the prod- 
competition 


where 


ucts of a nation whose 
England feels and dreads more than that 
of any other European country. 
Imports of American machine tools 
into Germany are so large that some of 
the 


there are demanding of their government 


manufacturers of similar machines 
increased import duties to protect them 
from what they regard as the ruinous 
competition of low cost American ma- 
chinery. 

Their argument in favor of such duties 
is strengthened by the fact that high and 
still higher import duties are laid by us 
upon such machinery, which everyday ex 
perience demonstrates we can and do pro- 
duce at lower cost than they can possi 
bly produce it. 

The teachings of all accredited politi- 
cal economists, and of all human expe- 
rience as well, clearly show that interna- 
tional trade is and must be an exchange 
of commodities, 1. e., of values produced 
by the application of labor and capital to 
the materials supplied by nature. 

When we say to a foreign nation, “We 





January 20, 1808. 


want you to buy our machinery, but we 
will accept nothing you produce in ex- 
change for it”; when we take measures 
to increase our exports and to exclude 
imports we are attempting to do two 
diametrically opposed things, and are set- 
ting at defiance the laws of trade. 

Any applied to imports 
must necessarily act eventually to restrict 


restriction 


exports equally. 

Manufacturers of machinery in Amer- 
ica who are not organized in a trust or 
its equivalent have to meet decidedly the 
fiercest competition that is to be found 
to-day upon the face of the earth; and it 
is only by the most strenuous efforts that 
the majority of such manufacturers can 
secure a fair return on their capital and 
for their services as managers. 

This competition comes from within, 
and has undoubtedly been stimulated by 
In fact 
declared to be one of the objects of that 
system. 
tions enable manufacturers to avoid this 
ruinous competition, but both reason and 


our tariff system. that has been 


Trusts and equivalent organiza- 


experience show that trusts cannot per 
manently endure. 

The demonstration that 
manufacturers can meet the competition 
of foreign manufacturers in many lines 
will be worth more to us than the direct 
returns for the goods exported during 
the past three years, if only this knowl- 
edge of the possession of power is wisely 
used, and if the advantage to be gained 
by it is not thrown away or nullified by 


American 


actions controlled by ideas growing out 
of dead and gone conditions. 

Much is made of the fact that ‘we have 
no carrying trade,” and that our exports 
must pay to foreign slip owners the cost 
of their transportation. 
who seem to believe that this is neces- 


There are those 


sarily a serious handicap to our foreign 
trade and that no remedy for this con- 
dition can be found until by subsidies we 
and maintain 
transportation. 


establish lines of ocean 

The reason given for this is that for- 
eigners will work as sailors at lower 
wages than Americans will, and that for- 
eign ships are subsidized. 


clearly the fact that if foreigners would 


It is, however, 


work as sailors for nothing and board 
themselves, our exportations of manufac- 
tured goods would be facilitated; 7 e., we 
could iay them down in foreign ports at 
a lower cost and with a still larger mar- 
If Am- 


erican labor and capital refuse to go into 


gin for successful competition. 


shipping it is proof conclusive that in 
railroads or otherwise they can do better, 
and if a bounty were to be paid to in- 
duce that bounty 
would have to be paid out of the products 
of American labor and capital, because 
other 


them to go into it, 


which it 
payment 


from 
this 
would constitute an element of cost inev- 
itably to be added to the total cost of 


there is no source 


could be collected, and 
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production of goods, whether for export 
or for home consumption 
The 


carried in 


vast majority of ocean freights 


are steamers which are not 
subsidized and receive no government aid 
whatever, and only about 4 per cent. of 
Great Britain’s merchant marine receives 
from the subsidy or 
other form of bounty. 

It is not the part of wisdom to allow 
oneself to be blinded to the 
of plain facts because those facts do not 
square with one’s previousiy conceived 
Facts are stubborn things, and 
the laws of trade cannot be perverted to 


government any 


existence 


notions. 


the advantage of those who ignore and 
defy them. 

We cannot permanently do business 
with foreigners on a basis of “retaliation” 
or of “hostile tariffs,’”’ but must do busines 
if at all, on a mutual 
benefits; which is the only basis upon 


abroad, basis of 
which trade anywhere with any people 
can be long continued. 

\merigans of 
all shades of political opinions frequently 


If, now, it be true, as 
declare, and as we ourselves believe, that 
skilled labor is the 
efficient labor in the world, and if it be 


our American most 


also true that we buy the materials out 
of which machinery is made at lower 
prices than they can be supplied to ma- 
chinery builders in other countries, of 
what actual effect is a protective tariff on 
than to belie 


foreign machinery 


machinery other these 


claims, aggravate 


builders and materially assist them in 


whatever efforts they may make to se 
the 


directed against our machinery builders? 


cure enactment of “hostile tariffs” 


It is our desire to see American ma- 


chinery builders prosper and their em 


ployés earning good wages every day 


and all the time. 
We believe the way toward this 


They deserve this good 
fortune. 


is by greater exports of machinery, 
and if machinery is to be exported we 
must accept goods in return for it, and 


1 


must have less to say about the products 


of “foreign pauper labor.” 


All 


equipment of 


indications point to a general re- 


British engineering estab- 
lishments within the next five years. It 
is the business of American machine tool 


builders to consider carefully and dispas- 


sionately how they may best go about 
getting the larger share of this busi- 
ness. 


Having thus plainly spoken our con- 


victions as to what we believe concern- 
ing a matter of vital importance to Am- 
erican machinery builders and_ their 


workmen, we do not propose to discuss 
it further—we at- 
but we commend this as 
thought; 
one is a Democrat and calls it free 


have other things to 


tend to; a sub- 
whether 


trade, 


ject for serious for, 


or a Republican and calls it reciprocity, 
it is certain that the interests of American 


machinery builders demand _ increased 


trade relations with other countries, and 
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that obstructions to sucl 
removed 

We believe that m« 
tool 


st of those American 


builders wl ive carefully studied 


foreign business, especially those who 


have gone abroad to do their studying, 
will agree that what we have written 
above is substantially true. Those who 


have iny study to the matter 


We are pot “talk- 


stating plain facts 


not given 
will be wise to do so 
ing politics,” but are 


as they actually exist—facts which will 


certainly, in the 
upon the attention of all American ma- 


end, force themselves 
builders 


AAA 


Mention of Patents. 
There appears in this issue an illustra- 
[ the 
construction and method of operation of 


chinery 


tion of a very interesting machine, 
which we show fully, and in sending us 
drawings for this machine the manufac- 
turers thereof that 
we should mention that it is patented, 


they supposing that such mention would 


specially requested 


in some way protect them from the en- 


croachments of those whom they term 
“copyists.”’ 

We do not mention the 
ents in the description of this machine, 


matter of pat- 


because we do not believe that the men- 


tion of patents with such descriptions is 


usually any benefit or any protection 
whatever. The fact is that most of the 
machines we illustrate and describe, and 


which are regularly manufactured by 
those who are in the business, are mort 
or less protecte d by patents We do not 
always know whether they are patented 
at all or not, and when we do know that 
patents have been taken out on a machine 
we usually do not know just what feat 


ures these patents refer to or cover. In 


some cases, however, where machines 
have been patented we are not informed 
that such is the case, and could not, 
therefore, say whether they are patented 
or not [To mention patents in some 
cases and omit such mention in others 
would be misleading This being the 
case, we uniformly avoid the men- 
tion of patents in connection with 


our descriptions, and we assume that ma 


chinery men understand perfectly well 


that where a machine is placed upon the 
advisable 


building it 


manufacturer it is 
think of 


market by a 


for those who may 


or of making use of any of its features to 
first 
The law requires a manufacturer of a pat- 


but a 


he matter of 


examine into patents. 


ented article to mark it “patented”; 


manufacturer is not responsible for what 


we say about his 1 hine and the law 
does not apply to our descriptions 
AAA 
We stated in our issue of January 6 
that the Lane & Bodley Company had 
been awarded the contract for a new 


pumping plant for the Cincinnati water 


works, and that there would be a con 


33-57 
test ao ti ' t hic > } 
( garding the matter, which might 
be carried into the court We are now 


the Lane & Bodley Com- 


such cx mntest, 


ind that the contract has been signed, 
en, and the final plans got- 


ten under way This is 


the largest con- 

tract ever let by the city of Cincinnati 
AAA 

Professor Brown, at a recent meeting 


New Zealand, 


experiments in 


of the Auckland Institute, 
gave the results of som 

The materials tried were 
Each 


were, approximately, 


heat insulation 


charcoal and pumice was used in 


three sizes, which 
inch, a sixteenth of an 
The heat 


was least with the coarsest grade of pum- 


a quarter of an 
inch and powder. escape of 
ice and greatest with the powdered char- 


coal. Charcoal is more liable than the 
pumice to absorb moisture, and also to 
absorb organic substances, so that pum 
ice is generally to be preferred 


AAA 


It is said that 
have been realized at the Catasauqua, Pa 


some results 


surprising 


blast furnaces, in making pig iron from 
the ore produced by the Edison magnetic 
that 


usual 


processes. It found 


broken by the 


separating was 


the pigs could not be 
means, that they 


were, in fact, malleable 


iron, and the chemists, who are still busily 


investigating the matter, are talking of 
the discovery of a new metal 
AAA 
Inquiries for Machinery. 

Those who make, or who may know of 
the makers of such machinery as is called 
for below, will oblige us by sending name 
and address, mentioning the number of 
the inquiry. We « t forward catalogs 
We have nquiri i I WS 

23 Ire I Ind t ind machine 
for engraving on brass and steel, such as 
words, flowers, figures, et Also ma- 
chine for similar engraving on silver, 
gold and on stone for seals 

24—From India for machinery to cut 


diamonds, rubies, precious stones, etc 


25—For a machine for filling a chemi- 


cal preparation int mall cardboard 
boxes 

6—For a motor cycle capable of tak- 
ing place of horse and buggy on dirt 
roads, and reasonable in price 


27 \ small motor to work by gaso- 


a light carriage 


A A A 
Mr P W Cates chairman of the 
Committee on Patent nd Patent Liti- 


Association of 


Manufacturers, sends us a circular of in- 


formation which has been issued by that 
+] 


committe: nd which refers to i¢ 
hang he patent laws and methods of 
procedure which are to be discussed. 
This circul col tions 
on the various subject from a large 
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number of persons interested, and the 
committee offers to send this circular i9 
anyone interested, and invites further 
discussion upon it previous to the meet- 
ing, which takes place in this city on the 
25th inst. The address of the associatiun 
is 1743 North Fourth street, Philadelphia. 


AAA 


Personal. 
Assistant Engineer G. H. 
U. S. N., has been retired. 


Shepard, 


Passed Assistant Engineer J. S. Mc- 
Kean, U. S. N., has been ordered to the 
Navy Yard at Norfolk. 

Chief Engineer A. C. Engard, U. S. N., 
is detached from the “Richmond” and or- 
dered to the “Baltimore.” 


Chief Engineer L. J. Allen, U. S. N., 


it detached from the Continental Iron 
Works and ordered to the Union Iron 
Works. 

Mr. H. L. Kinsley, who was with the 


Hopedale Machine Screw Company fif- 
as salesman and superinten- 
dent, has severed his connection with it. 


teen years 


The Navy Department has been in- 
formed of the breaking down of Absalom 
Kirby, Chief Engineer of the United 
States ship “Baltimore,” now at Hono- 
lulu. The officer has been invalided 
home 

Mr. Seaton M. Scott, Member A. S. 
M. E., and late mechanical engineer of 


the Kelly & Jones Company, Greensburg, 
Pa., has opened an office at 123 Liberty 
street, New York city, as a consulting 
mechanical engineer. 

Mr. Oluf Tyberg, who formerly had 
an office as consulting engineer at 132 
Nassau street, New York, has removed 
his office to 576 West Broadway, New 
York, where he will be identified with 
the Century Machine Company. 

Mr. A. A. Avery, former superintendent 
of the Shelby Steel Tube Company, and a 
short time with the Ellwood Weldle:-s 
Tube Company, has been appointed gen- 
eral superintendent of Factory “B” of 


the Shelby Steel Tube Company, Ell- 
wood City, Pa. 
AAA 
Obituary. 
David Hall, of Hubbard, Ohio, a 


pioneer iron manufacturer of the Mahon- 
ing Valley, was found dead in his barn 
on January 9. 

Mr. Burr K. Field, vice-president of 
the Berlin Iron Bridge Company, of East 
Berlin, Conn., died at his home in that 
city on the 12th inst., in the forty-first 
year of his age. 

Joseph J. Boyce, president of the Long 
Island Machine Construction Company; 
of Long Island City, died on the 13th 
inst. 


Benjamin Butterworth, Commissioner 
In 1883 


of Patents, died on the 16th inst. 
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Mr. Butterworth was appointed chief of 
the Patent Office by President Arthur. 
He was reappointed by President Mc- 
Kinley. 

AAA 


Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(2) J. O. B., Anderson, Ind., asks: Can 
you give me a rule for finding the weight 
of a fly-wheel for an engine 18x24 inches 
at 135 revolutions per minute, boiler 
pressure 90 pounds? A.—The practice of 
engine builders varies so widely regard- 
ing fly-wheels that there can be said to 
be no rigid rule applicable to the case. 
Professor Barr, in his paper entitled 
“Current Practice in Engine Propor- 
tions,” gives the following for the weight 
of the fly-wheel rim: 

Mean ......1,200,000,000,000 } 


Maximum. .2,000,000,000,000 © >» 
650,000,000,000 4 


a P 
Minimum .. ith 

Here H P is the nominal horse-power, 
D the diameter of the rim in inches, and 
N the number of revolutions per minute. 
It will be noticed that the maximum re- 
sult by this formula will be more than 
three times as large as the minimum. 
Taking the mean and assuming the nom- 
inal horse-power of the engine to be 150 
and the diameter of the rim of the wheel 
10 feet, we have: 


50 
— 5,080 Ibs. 


1,200,000,000,000 » = 
< 13858 


1202 
For other diameters of rim the weight 
will, of course, be inversely as the di- 
ameter. 

(3) B.W J., Dover, N. J., asks: Will you 
kindly tell me the power of the following 
belt, and explain the formula in plain 
figures? Driving pulleys, 16 inches di- 
ameter by 16 inches face and 490 revolu- 
tions per minute. Driven pulley, 72 
inches diameter, belt double, 15 inches 
wide and total length 71’ 8”. Contact of 
belt on small pulleys 2’ 3”, on large 
pulley 10’ 3”; total length of belt 71’ 8”, 
and it makes 30 passes or turns per min- 
ute. A.—The data here given are not of 
a kind that it is pleasant, or, indeed, even 
altogether safe, to have anything to do 
with, as they are evidently incorrect. 
The speed of the belt as given is 100 feet 
per minute more than that of the periph- 
ery of the driving pulley. The con- 
tact of the belt on the small pulley is 
more than a half of the periphery, which 
is impossible, unless there were an idle 
pulley to lead it around farther; and 
then, or even without that, the con- 
tact around the large pulley is not as 
great as it should be. The driving power 
of a belt depends upon its tension, and 
also, more than is generally allowed for, 
upon the adhesive condition of both belt 
and pulley surfaces. It is quite cus- 
tomary to estimate the power transmitted 
by a belt by the number of square feet 
of belt surface that passes over the pulleys 
per minute, and for double belts 40 
square feet is a common ailowance. In 
the present case the diameter of the driv- 
ing pulley being 1 1-3 feet, and the revo- 
lutions 490, the linear feet of travel will 
be I 1-3 X 3.1416 X 490 = 2052 feet. Then 
the belt being 114 feet wide the number 
of square feet of belt per minute will be 
2052 & 114 = 2565 square feet, and then 
2565 — 40 — 64 horse-power. The above 
practice can be safely followed only when 








January 20, 1808. 





there is not a great difference in the rela- 
tive diameters of the two pulleys. When 
there is much difference allowance must 
be made for the smaller arc of contact 
on the smaller pulley. The result above 
we may assume to be for a contact of 180 
degrees, or half way round. For shorter 
contacts the result may be diminished in 
direct proportion to the actual angle. If 
the angle of contact was 160 degrees 
then 180: 160: :64:57 horse-power. The 
method here followed is a rough and 
ready one; but more exact methods 
would not give any more reliable re- 
sults in ordinary belting practice. 


AAA 


A Co-operative City Electric Light- 
ing Plant. 

The Gisholt 
Madison, Wis., 
known to our readers, has made a propo- 
sition to the city of Madison regarding 
This 


Company, of 
well 


Machine 


which company is 


a co-operative electric light plant. 
proposition is in refreshing contrast to 
the too common wire-pulling and under- 
handed, methods pursued in such matters, 
and to give an idea of its tenor we quote 
from the proposition written by Mr. J. 
A. Johnson, president of the Gisholt 
Company, as follows: 

“Believing that municipalities should 
have a fair share of the profits of such 
public utilities as make use of the streets, 
and believing further that private enter- 
prise can conduct utilities 
efficiently and more economically than 
is possible for the municipality, the Gis- 
holt Machine Company desires to make 
a proposition for lighting the streets of 
the city by electricity and for furnishing 
electricity for any other city purpose on 
the basis herein briefly outlined: 

“The Gisho!t Company will install a 
suitable plant for the purpose, or have a 
separate company organized for it as it 
may think best, and will furnish the city 
with such amount of electricity for light- 
ing and other purposes as the city may 
from time to time require, at a rate not 
exceeding that now being paid, and the 
amount of electricity required not being 
The company will keep a separate 
itemized and accurate account of the cost 


these more 


less. 


of the investment in the plant, and of all 
connected therewith and of 
maintaining the and conducting 
the business, which shall at all times be 
open to the examination of the city au- 


expenses 
Same 


thorities. 

“After 
without 
“water” or 
has received 3 per cent. semi-annual divi- 
dends as interest or profits, the surplus 
earnings above the 3 per cent. shall be 
equally divided between the city and the 
It must be understood that a 
reserve may be required for repairs, bet- 


capital, 
so-called 
whatever, 


actually invested 
injection of 


the 
any 


fictitious capital 


company. 


terments and extensions, so that the sur- 
plus earnings above the 3 per cent. will 
not always be immediately divided. But 
the shareholders will receive no greater 


benefit from this reserve than will the 
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city. The proposition is to divide all net 
gains above the 3 per cent. semi-annual 
dividends equally between the parties. 
“The the 
and the city to continue thirty years. At 
the end of that time the whole plant to 
be sold to the best: advantage, when it 
may be purchased either by the city, the 


contract between company 


company or any other party, unless an 
extension of the old contract or a new 
one is mutually agreed upon by the par- 
ties. The invested capital shall be re 
funded to the shareholders, and the over- 
plus be divided equally between the city 
and the company. 

“It is, of course, understood that the 
company will furnish electricity to other 
consumers, but the city will share in the 
profits on this business the same as on 
its own. 

“That the and 
economical plant may be erected for the 


best possible most 
purpose, the company reserves the period 
of three years in which to install it and 
It is, however, expected 
The 


company believes that the cost of elec- 


have it ready. 
to have it ready within two years 


tricity will in the future be considerably 
reduced, and that the city should pro- 
vide for receiving the benefit of a fair 
share of such reduction. The company 
believes that reduction 
fairly provided for in this proposition. 

“If at any time any dispute should arise 
between the city and the company, the 
matter in left to three 
arbitrators, one to be chosen by the city, 
one by the company and the third to be 
selected by the two, and if they cannot 
agree, the third to be selected by the 
judge of the Circuit Court. The decision 
of the arbitrators to be final. 

“Should the company at any time either 
not earn the 3 per cent. semi-annual divi- 
dend or by reason of improvements or 
betterments its de- 
ferred, interest at 6 per cent. payable an- 
nually to be paid on the amounts so de- 
ferred, which shall be taken out of the 


such has been 


difference to be 


payment should be 


future profits.” 

So far as we are aware, this proposition 
is original in character. We hope it will 
be tried, and feel sure the outcome of the 
watched with considerable 


trial will be 


interest. 
AAA 


Foreign News Notes. 


The most prominent of the agricultural 
schools in Italy is that of Portici, about 
six miles from Naples, which has been in 
existence for twenty-four years. Upon 
these agricultural colleges depend, in a 
large measure, the introduction of agri- 
cultural the coilege 
named above an exhibition of such ma- 
chinery is kept constantly on hand. 

There is a need for decorticating ma- 
chinery in Paraguay, where there are a 
great many plants running to waste for 
in fact, the cul- 


machinery. At 


lack of such machinery; 
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tivation of ramie is being abandoned on 
that account. 
and 


ports a vast field for importations of ma- 


Servia, especially Belgrade, re- 


chinery. Zinc plates are principally im- 
ported from Germany, and are sold in 
8o and 100 


of $7.29 per 


sheets 2 meters long by 65, 
centimeters broad, at a cost 
100 kilogrammes There would be a 
good field in that country for hardware, 
machinery, firearms, scientific instru- 
ments and sewing and knitting machines. 
At the has the 
monopoly of all these articles; for in- 
stance, Austrian and German files, either 
flat or used by 
smiths, the most common size employed 
The Austrian 


file is supplied at a cost of 25 cents and 


present time Germany 


circular, are largely 


being 1334 inches long. 
There is a small 
the 
French make, sold in Belgrade at a cost 


the German at 18 cents. 
three-cornered file on market of 
of 45 cents per dozen. 

| he 
ments 
$103,757, 


301 as her share; 


importation of machinery, imple- 
and 
of which Austria claimed $101,- 
$22,278 of that import 
represented in 


arms in 1895 was valued at 


scientific in- 
represented the 
chiefly re- 


value was 


struments and $31,905 


importations of firearms, 
olvers. 

An amount of personal work will be re- 
quired to secure this market, for the rea- 
son that Servians will not buy machinery 
unless it is just what they think they re- 
quire. Another absolute necessity is that 
weights and measures must be given in 
the and prices 
should be landed at Belgrade; 
another important factor is prompt ship- 
ment. 

Here is a sample of how a Belgium 
Some time 


quoted 
and still 


metric system, 


manufacturer secures trade. 
ago he sent an artillery officer to Mex- 
ico, where he remained for some time. 
From that country he proceeded to Bra- 
zil, and he intends to travel through the 
other republics in turn; with him he has 
a light field artillery of a caliber of 75 
millimeters, a serviceable weapon that can 
be drawn by four mules; a cavalry gun 


of 47 millimeters, and a naval gun of 57 


millimeters. These guns are taken before 
the naval or military authorities, exhibi- 
made of them and orders are 


All 


manufacturer, and it is reasonable to sup- 


tions are 


solicited expenses are borne by the 
pose that it is a successful method, or it 
would have been discontinued long since. 

The of the United Sates 
of Brazil is calling for proposals for the 


Government 


improvement of the port of Pernambuco, 
which will include the construction of a 
breakwater, quays, where vessels of large 
draft docked; the 
buoys and piles for mooring vessels; the 
the 
railways along the quays; 


may be placing of 


construction of warehouses; con- 


struction of 
the erection of a complete set of hydrau- 


lic or electric cranes. Further informa- 


tion of this work can be obtained in 
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Washington, and sealed proposals may 
be sent to the Brazilian Legation in that 
city not later than February 28, 1898; 
these proposals will be opened at a date 
to be named hereafter 


There is a need in 


Paraguay for ma 
chinery to be used in the extraction of 
cocoa oil. Good hand machines should 
be constructed to crack the shell with 


out damaging the kernel, and with a ca 
pacity of about 50 pounds per hour. At 
the 
The machine should 


least 90 per cent. of kernels turned 


out should be whole 


be as simple as possible in construction, 


and should be of strong material, and 
should sell for a sum not to exceed $50 
A certain number of these machines 
would find ready sale 

There is and will be from this time a 


large and growing need for agricultural 
as threshing machines 
in Chili, due to the fact that 


the cereal crops are far in excess of what 


machinery, such 


and the like, 


they were in former years. 

An enterprising firm of Erie, Pa., found 
a ready sale in Mexico last year for boil 
ers and engines; there is plenty ot room 


for enterprising American manufacturers 


of all classes of machinery in Mexico, 
from the largest to the smallest. The 
trade will have to be fought for, however, 
for European and English manufacturers 
are right after this trade 
A. F. TENNILL! 
Washington, D. C 
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American Tools in England. 


Some decidedly plain talk is being in- 
dulged in by English engineers anent the 


invasion of English and neutral markets 
by American tool builders A short 
while ago one who signed himself “A 
Machine Tool Maker” had a letter in 
“Engineering,” the character of which 
letter may be inferred from the answers 
to it from which we extract as follows: 

ii Now, about ‘the traveler from 
the States or the Continent’ who comes 


‘round and ‘is received with open arms.’ 


That is often a fact, perhaps, to some 


extent, because one feels a call made on 


the national character for hospitality 
when a foreign representative calls. Be- 
yond this, however, the foreign traveler 
is, I may say, always a courteous gen 
tleman, with a thorough knowledge of 
his business. No doubt the best exam 
ples are sent to this country, as we pos 


sibly always send good men abroad. I 
believe it is a recognized fact that the ‘for- 
eign traveler’ of an English firm is a man 
of high attainments. To send abroad in- 
volves a large expenditure, and that alone 
is sufficient reason. I am, however, get- 
ting away from my main issue on side 
What I was about to say is this: 
the States’ offers 
a class such as are not 


What the 
stop to 


points 
The 


machine tools of 


‘traveler from 


produced in Great Britain 


cause for this may be I need not 
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inquire; it may be the fault of the trades 
unions who bar labor-saving tools, or it 
may be the fault of the masters who have 
not the ability, or are too much occupied 
with other things, to push their business 
in this direction. As an I will 
take an industry with which I have no 
connection, the bicycle trade. At the 
present time thousands and thousands of 
pounds are going to America for auto- 
This is 
not because bicycle makers their 
own countrymen, but because they pos- 
itively cannot get these ingenious and 
beautifully made machines at home. The 


instance 


matic tools to make bicycles. 
hate 


\merican makers so overstocked 
with orders that they have to keep their 
customers waiting—in fact, the cycle 
trade is positively crying aloud for ma- 
chinery—makers are in despair because 
they cannot get it for their spring order 
work, and yet England cannot fill the 
gap—no, not even Manchester! Yet the 
cycle had its origin in England, and was 
a large industry here years before it was 
much more than thought of in America. 

“T have only taken one branch of in- 
dustry, but others could be instanced. I 
heard of a case the other day in which a 


are 


large engineering firm wanted several 
machines made for repetition work. One 
celebrated English firm was requested to 
take the matter up, but beyond suggest- 
ing the purchase of additional machines 
of ordinary types, they were unable—or 
to do anything. A German 
traveler came along—he had been calling 


for years without getting encouragement 


decline d 


and, hearing of the chance, at once of- 
fered to 
and subsequently sent in a tender for a 
the 


go into the matter thoroughly, 


set of special machines for work, 
these machines being guaranteed to pro- 
duce a certain minimum output at a def- 
inite maximum cost. The machines were 
ordered, and in due time were delivered 
and more than satisfied their guarantee. 
Need I say that the have had 


further orders?” 


makers 


A Machine Tool 
from 


This letter is signed 
the extract below is one 
Tool Buyer”: 

“The fact is that the average machine- 
tool maker is a kind of Rip Van Winkle. 
He has been asleep for twenty years, and 
that has 
Even now he is not fully awake, 
the bustle of the modern 
He would like to 


hush it into a state of repose more con- 


User” 
signed “A 


it is only recently he been 
roused. 


he 


world very annoying. 


and finds 


genial to his feelings, and so he sends 
to the recollections of the 
past, calling them ‘Suggestions for the 


papers some 


Future.’ It is a future which will never 
be realized 

“The special cause of his discontent is 
the success of the American machine-tool 
ascribes to 


Specially 


maker over here, which he 


every reason but the true one. 


wroth is he with the kind reception that 
the Yankee gets at the various works he 
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visits, while the English traveler has the 
cold shoulder. I will tell him the reason. 
The American is a mechanic, and a very 
smart He thoroughly under- 
stands his business, and has plenary pow- 
He can pick 


one, too. 
ers to conclude a bargain. 
up a piece of work and say, ‘I will guar- 
antee to make you a to turn 
out these at so much a dozen, and the 
price will be so much.’ The Englishman 
says, ‘I will make a note of your require- 
ments, and our firm will write you on 
the subject.’ What is the use of taking 
a commercial traveler into your works? 
You can get no ideas out of him, and the 
ideas you put into him get sadly changed 
before they reach his principal. We don’t 
take strange Americans into our confi- 
dence because we love them, but for the 
sake of what we can get out of them; 
and we don’t pay them more than we can 
help.” 

There is instruction as well as amuse- 
Something of what 


machine 


ment in the above. 
to avoid and what not to avoid is shown 
by these letters. 


AAA 


American Competition. 


Mr. Yarrow, of Yarrow & Co., a lead- 
ing engineering firm in Poplar, London 
cables to “The Times” of London from 
Boston that the result of his tour of New 
England has impressed him with the fact 
that a most severe competition is inevit- 
able from the United States. 


AAA 
As a result of an appeal to a higher 
court, the award of damages to the 
amount of $21,000 in favor of Fred R. 


Ketcham, for being blacklisted by the 
Chicago & Northwestern Railway, has 
been set aside and a new trial granted. 


A A A 


Commercial Review. 


NEW YORK, Saturday Evening, Jan. 15, 189s. 
MACHINISTS’ SUPPLIES. 

varied lines, 

The time 


The these 
taken generally, is satisfactory. 
of quietude, incident to the principal ac- 
count-taking period of the and 
which is supposed to continue until about 
the end of this month, is not yet over, 
but already, in has 
been broken, with 
coming in nicely, and we think that, on 
the average, business has been fully up 
to what might be expected for the first 


situation in 


year, 


many quarters, it 


orders reported as 


half of January. 

There is in the market an obvious un- 
dertone of returning confidence. People 
entertain bright expectations of a steady 
improvement in_ trade. look 
back upon 1897 and see that it was 20 
or 30 per cent. ahead of 1806, and they 


Dealers 
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anticipate a continuation of the good 
work. Where everybody is looking for 
prosperous times they are very apt to 
come. 

The tendency of prices, in the main, 
is healthy. The advance of wood screws 
and of the larger sizes of cut machine 
screws at the first of this month was 
one of the most recent increases. That, 
indeed, was trifling. Prices are steady 
rather than on the move, but their ten- 
dency is upward. It is even thought that 
twist drills will display firmness before 
long. Wrought iron pipe is weak, but 
that should hardly be classed with ma- 
chinists’ supplies. 


MINING SUPPLIES FOR ALASKA. 


A house in this city which handles a 
miscellaneous assortment of machinery 
and sundries is doing a flourishing trade 
with parties fitting out for the Klondike. 
They have already equipped half a dozen 
such expeditions. We had supposed from 
of the stories from 
Dawson City that the departure of new 
expeditions must now be rather checked; 
yet the firm of which we speak say that 
this business is now at its hight. They 
are at such 
deals, one of them amounting to $8,000. 
Some of the parties starting out are in- 
ccrporated companies with a paid-up cap- 
ital of $25,000 or so. They buy a great 
variety of supplies—engines, boilers, saw- 
mills, dredges, hydraulic apparatus and 
sundries. 

The Fraser & Chalmers Company, of 
Chicago, has just closed a contract with 
Captain Thomas Main, of the Alaska 
Treadwell mines, for $400,000 worth of 
mining machinery, including 520 stamps, 
besides engines, compressors and other 


some which come 


present figuring upon two 


apparatus. 


POWER TRANSMITTING MACHINERY. 


The particular status of this line of sup- 
lies may be given by stating the experi- 
ences of three leading companies in the 
New York market. One of them reports 
a pretty good demand, much ahead of 
that a year ago. They say that the holi- 
day period, as usual, caused a flurry in 
small orders, owing to the fact that man- 
ufacturers avail themselves of the resting 
spell for making repairs. Another con- 
cern reports business as noticeably im- 
proving, and that have received 
some half a dozen contracts for complete 
equipments within ten or twelve days 
past. They find that supplies for holiday 
installation have to be ordered some time 
beforehand in order to be gotten ready, 
so that there is no particular flurry just 
at the end of the year. Another large con- 
cern, whose main offices are in another 
attention prin- 


they 


city, confines its here 
cipally to estimating on large contracts. 
Of such there are quite a number in con- 
templation, though people are somewhat 


dilatory in closing them up. It is com- 
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mented upon as a special feature of 
power-transmitting machinery that there 
are so many equipments of silk and other 
textile mills being put in. This is partly 
because the Dingley tariff has rendered it 
necessary that manufacturing which for- 
merly was done in Germany be trans- 
ferred to America. 

FROM THE ENGINE 


MORE OPINIONS 


BUILDERS. 


In continuation of the views upon the 
engine market published in our last issue, 
we print the following, which came to 
hand too late for insertion then. 

From the Buffalo Forge Company, 
Buffalo, N. Y.: 

“The number of sales of steam engines 
in the past year has exceeded any previ- 
ous one. Our engine department has 
been behind with orders, and has had to 
work overtime a good deal. At the pres- 
ent writing we are running full time. In 
addition to our regular Horizontal Elec- 
tric Light Engine, we build a number of 
special types, both single and double, for 
use on shipboard.” 

From the Heilman 
Evansville, Ind: 

“Business is better than it was twelve 
months ago. The year just ending was 
a fairly good one for our machinery and 
thresher trade, and during the last half of 
the year we have added the manufacture 
of Corliss engines to our line. We are 
putting our works in condition to build 
all 
duty Heilman Corliss engines, and are 
now putting in heavy tools that will en- 
able us to compete with any builders in 
the country 
steadily, and we expect a good trade the 


Works, 


Machine 


sizes of our latest improved heavy 


Inquiries are coming in 
coming year.” 

They tell us of several Corliss engines 
built or building by them, one being for 
their own shop, besides an order just re- 
ceived from the Midland Steel Company 
for one of 34x60 inch cylinder. 

Two leading high speed engine com- 
panies of New York State have been in- 
terview by a representative of the “Am- 
erican Machinist,” reporting 
ness as fair, the indifferent. 
The old line of plain slide valve engines 
is said to be flat. 


one busi- 


other as 


ODDS AND ENDS OF TRADI 


With the intention of competing with 
American electrical in the 
markets of Central and South America, 
the Electrical 
Company” 
in Berlin. 
a central 
March. 

We understand that the business of the 
Company, Bristol, 


companies 
“German Transoceanic 
has this month 
It is said that they will erect 
at in 


been formed 


station Buenos Ayres 


Sessions 
Conn., 
largest in its history, and from present 
indications will be considerably larger in 
1808. 

The Brooks Locomotive Works is ship- 
ping ninety-two carloads of locomotives 


Foundry 


for the past year has been the 


' 
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to the Far East. Four of these engines 
are destined for Corea, and are the first 
ever sent there from this country 

The United States at 
writes that the sale of American 


China is often crippled by 


Consul Amoy 
manu 
factures in 


their being painted in unlucky colors; 
while, on the other hand, the goods are 
sometimes bought for the sake of getting 
Perhaps our tool-makers 
Let them bribe 
some laundry-man the lucky 


color combinations, and then build their 


a lucky label 
might here find a hint. 
to reveal 
lathes painted, say, with a yellow frame, 
sky-blue bed, lavender carriage and ver- 


milion gears; a gilded name-plate, for 
the sake of getting which the lathe will 
be purchased; a prayer-wheel on the 


spindle and a tailstock in the form of a 
little idol, to the machinist can 
make his devotions while he is doing his 
work—if all of which conditions be com- 


which 


plied with there should be a boom in the 
Chinese machine tool trade. Yet we fear 


this to be a hopeless ideal, for the con- 


Continurd on page 38 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 


Selden Packing for stuffing box, with or without rub 
ber core Randolph Brandt, 38 Cortlandt st., N. Y 


AAA 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a lines The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. nswers 
addressed to our care will be forwarded. 


Situations Wanted. 


Firs t-class vise hand wants pos’n. Box 29, AM. Macu 


Dftn., asst. book-kr. & forns. asst. Box 24, Am. Macu 
Chief engineer, who is also a machinist, wishes to 
take charge of large plant Box 35, AM. MACHINIST 
Mech. draftsman and mchst.; exper. steam, marine 
pump, gen. mach.; desires position. Box 18, AM. Macu 
Wanted—Situation as foreman patternmaker; 20 yrs 
exp.; 5 years foreman; best of ref. Box 30, AM. Macn 
First-class draftsman and mech). engineer; 20 years 
varied exp.; designer of high-grade eng., et open 


foreng. Address Box 10, Painted Post, N. Y 


Practical machinist and tool-maker wants change; 
used to gigs, fixtures, screw mach. tools; at present has 
charge; good references. Box 34, AM. MACHINIST 


Capable young machinist wants further instruction 
in one branch of trade in first-class shop; 6 years’ shop 
exp.; Al refs.; investigate Box 28, AM. MAcu 


Position by machinist; foreman of exten 
a hustler and up to date in modern 
Address hy 26, AM. MACHINIST 


Wanted 
sive experience; 
methods and tools 
draftsman 
capacity 


competent young man, 
salary secondary con 


Expert mech 
wants position in eng 


sideration; first-class ref Address Box 22, AM. Macu 
Situation wanted as foreman, master mechanic or 
any capacity requiring the services of a first-class 
mechanic; exp. in marine and stationary work; vicin 
ity of New York preferred Box 32, AM. MACHINIST 


First-class mach. desires steady position in mill, fac 


tory, on exp'l work or assembling complicated mach 
age 30; strictly sober habits; faithful, energetic and con 
scientious worker with wide exp Box 25, AM. MAcH 
Situation wanted as factory manager or supt. by 
practical inventive machinist years’ experience 


very successful in past 


supervising manufacturing 
employers and others 


best of references from last 
Box 5, AMERICAN MACHINIST 


A thoroughly practical mechanic with extensive exp 


in the handling of foundries, mach. shops, et in 
electrical, eng., power transmitting mach. and various 
other lines desires a position as supt. or manager; salary 
or share Address Box 33, AMERICAN MACHINIST 


o> 


oe 
As supt. or m. ¢ i thorough technical education and 
years practical ex] ” eneral mach. work, heavy 
mach, ,tools, automatic mach., high grade special mach 
lrop forge, punch press ind jig work; at present 
mech, eng for one of the largest mfrs. in New 
England, Box 2 AMERICAN MACHINIST 
Engineer thorough tech. education ; member A 
S. M. splendid experience ustructing eng. and 
manager, desires change knows modern methods of 
mach. designing and shop practice immense exp. on 
construction Corliss and other engs., air compressors 
ice mach, and the most improved gas eng. practice 
competent to assume charge works of any magni 
tude; pos. as gen. supt. or chief eng. wanted ; highest 
testimols, from all past employers. Box 20, AM. Macu 


Help Wanted. 


Man to install 
Address Box 3, 


Wanted 
connected to dynamos 


high speed engines direct 
Am. Macu 


Wanted—Foreman, thoroughly exp. with mach. tool 
line lathes, planers, boring mills, radial drills. Address 
the Davis & Egan Machine Tool Co., Cincinnati, O 


Gun and locksmith and bicycle repair man wanted 
in a Montana city ; must bea first-class mechanic and 
thoroughly experienced ; give age, experience, refer 


ences and wages wanted Address Box 9, AM. Macnu 
Wanted—Foreman for a small factory of light ma 
¢Chinery; must be young and intelligent, and capable 
of handling help and getting work out quickly 
Previous position as foreman not necessary Fore 


man, Carrier No. 117, Buffalo, N. ¥ 


Wanted—An expert workman on mathematical in 
struments, assay balances or microscopes; must under 


stand all kinds of brass finishing, and mixing and ap 
plying lacquer first-class men only need apply 

answer stating exp. and by whom last employed; also 
wages expected; factory out West jox 31, AM. Macu 


Mechanical Draftsman" Wanted The advertiser 
has a small general machine works located in this city 
and requires a competent and experienced man totake 
charge of same in the early future Applications to 
be noticed must state nationality, experiences, 
with satisfactory references, which will be treated 
strictly confidential; to a satisfactory party an interest 
would be possible Address Box Am. Macu 


inte 


Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded, 


Job lot radiators, 12°1-2c. ft., 8. M 


Miscellaneous 


York, Cleveland, O, 


Book, Dies & Die Making, $ J. L. Lucas, Prov. R.I 

I make dies; send sample and see what they cost, 
J. L. Lucas, Providence, R. I 

The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City 

Best and cheapest Bolt Header, made by Baush & 
Harris Machine Tool Co., Springfield, Mass 

Light and fine mach'y to order; models and electri 
cal work specialty E. O, Chase, Newark, N. J 

For Sale-—Second-hand drill presse engine lathes 
and planers. Dietz, Schumacher & Boye, Cincinnatl, O 

Lathes, planers, drills, milling machines, vises, also 
brass working machinery second-hand; must be mod 
ern and in first-class condition cC.C. Wormer Ma 
chinery Co., Detroit, Mich 





WOSSIDLO « CO., 


MERCHANTS any ENGINEERS 
St. Petersburg and Moscow, 
Represented in all important towns of Russia, Con- 
tractors to the Imperial Russian Navy, Artillery, 
im a) 


Railroad and Mining Departments, « open t 
enter into correspondence With first-class Ameri- 


can firms, with a view to representing them in Kussia 
and request them to send price lists of machinery and 
of all recent technical invent 





PRACTICAL, 
SCIENTIFIC BOOK 
ELECTRICAL 


CATALOGUE FREE. 
PHILADELPHIA BOOK Co., 
is S. NINTH STREET, PHILADELPHIA, PA. 


IRON WORKING MACHINERY 


AND ALL KINDS OF 


MACHINE SHOP SUPPLIES. 


COLCORD & SANDERSON, 
502 N. Second Street, St. Louis, Mo, 
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Continued from page 37. 
sul proceeds to say that no information 
or description can enable the engraver 
or colorer to produce effects which will 
not be recognized as the work of a “‘for- 


eign devil.”’ 
AAA 
Quotations. 
NEW YORK, Monday, January 17. 

_lron—American pig, tidewater delivery: 
No. 1 foundry, Northern.......... $12 00 @ $12 25 
No. 2 foundry, Northern.......... II 75 @ 1200 
No, 2 plain, NOrtnern...........22 1150@ 11 75 
Gray forge, Northern............. 10 75 @ 11 00 
No. t foundry, Southern.. - 1075 @ 11 00 
No. 2 foundry, Southern.......... 10 25 @ 10 50 
No. 3 foundry, Southern.... .. 1000 @ 10 25 
No. 1 soft, Southern....... - 1075 @ 11 00 
No. 2 soft, Southern........ . 10 25 @ 1050 
Foundry Forge, Southern......... 975 @ 1000 

Pig iron prices show no advance, but we have 


adjusted the prices on Northern pig to what are 
quoted as the proper ones by a leading firm. 
Concessions may be made by some dealers. 

Bar Iron--Base—Mill price, in carloads, on 
dock: Common, t.10c.; refined, 1.15 @ _ 1.20¢. 
Store prices: Common, 1.25 @ 1.35c.; refined, 1.30 
@ 1.50Cc. 

Tool Steel—Ordinary sizes, standard quality, 
6 @ 7c., with some grades perhaps a little less; 
extra grades, 11 @ 12c.; special grades, 16c. and 
upward. 

Machinery Steel—Ordinary brands, from store, 
in small lots, 1.45 @ 1.60c. 


Cold Rolled Steel Shafting—RPase sizes, from 
store, in small lots, 2.20 @ 2.3o0c. 
Copper—Carload lots, Lake Superior ingot, 


11c.; electrolytic, 107%%c.; casting copper, 104c. 
Pig Lead—Carload lots, 3.65 @ 3.70c., f. o. b., 
New York. 


Pig Tin—For 5 and 10-ton lots, 13.g0c., f. 0. b. 

Spelter—Carload lots, 3.90 @ 4.00c. for good 
brands, New York delivery. 

Antimony—Cookson’s, 7¥%c., higher rates on 


small lots; French, E. B., ruling about 4c. less; 
Hallett’s, 7.40 @ 7.50c.; Japanese, 7c. 

Lard Oil—Prime city, present make, commer- 
cial quality, in wholesale lots, 40 @ 42c. 


AAA 
Manufacturers. 


Healy & Murray, of Fremont, 
place new machinery. 


Neb., are to 


Keller’s foundry, at Sauk Center, Minn., has 
been destroyed by fire. 
The plant of the Jenney Electric Plant, at In- 


dianapolis, Ind., is to be rebuilt. 


It is expected that the town of Media, Pa., 
will make additions to its water system. 
The Bronson-Portland Cement Company, of 


Bronson, Mich., is to enlarge its plant. 


At Milton, Pa., the machine shop of Samuel 


J. Shimer & Sons has been destroyed by fire. 
the machine shop of Charles Lang, on Mary 
street, Pittsburg, has been destroyed by fire. 

The Bath (Me.) Iron Works is to have an 
addition made, which will be used as a joiner 
shop. 

The Aermotor Company, of Lincoln, Neb., is 
to remove its plant to Omaha, in the same 
State. 
of 


its 


Manufacturing Company, 
to increase 


Crescent 
Mich., 


The 
Muskegon, 
plant. 

At Newark, N. J., George Wiedenmayer is 
erecting a new machine shop on South Market 


has decided 


street. 

The Shenango Valley Steel Company, of New 
Castle, Pa., is to erect a new steel tin plate 
mill shortly. 

The Rochester (N. Y.) Electrical Manufactur- 
ing Company has been incorporated with a capi- 
tal of $50,000. 

The Groton Bridge & Manufacturing Com- 
pany is to build a new machine shop at Dry- 
den, N. Y. 

The Epping-Carpenter Company, manufac- 
turer of steam pumps, is to erect a new plant 
at Pittsburg, Pa. 

The Berlin Iron Bridge Company, of East 
Berlin, Conn., has a contract for a new draw- 
bridge over the South Shrewsbury River, in 


















.- IMPROVED. . 


15-inch Hendey Shaper. 


Latest Improvements. 

Useful Attachments. 

Strong and Powerful. 
FOR... 


Die Work, Tool Room or General Shop Work. 


aaaa 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 





This cut shows how the stroke can be ad,usted with machine in motion by micrometer ; adjustment fine 
and delicate SEND FOR CIRCULAR. 


Se 


THe HENDEY MACHINE Co. 
TORRINGTON,” CONN. 


Agents’ for the Pacific Coast—PACIFIC TOOL AND SUPPLY COMPANY San Francisco’ Cal. 
J. W. CREGAR’ Philadelphia Bourse Exhibition. 
mes & SCHUTTE’ Berlin, Vienna, Brussels Stockholm. 
CHAS. CHURCHILL & CO. Ltd., London and Birmingham, Eng. 
European Agents: ) ,pHe, JANSSENS, Paris, France.t 
| EUGEN SOLLER, Basel, Switzerland. 
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The Greenerd 


ARBOR PRESS 


Saves marring, upset- 
ting or springing the 
arbors and defacing or 
otherwise damaging 
finished work. 

Saves cleaning out 
the centers and taking 
off the dogs. 

Made in four sizes. 
Send for net prices. 


Sold by 


HILL, CLARKE & CO., 
Boston and Chicago, 
0. & a. 


CHAS. CHURCHILL & Co., 
Ltd., London, Eng. 

C. W. BURTON, 
London, Eng. 


C. F. Harlow & Co., 


308 Atlantic Avenue, = Boston, [lass. 





THE 


WALKER COMPANY 


is now building at its Cleveland works a 1,600 | 


K. W. direct connected generator for the Union 
Railway Company of New York City. This, with 
the two now being completed for the Brooklyn 
Heights Railroad Company, will make three of 
these 1,600 K. W. machines finished in as many 
months. 

In addition to this generator for the Union 
Railway Company, Walker Company is building 
for them 40 double No. 4 A street railway 
equipments. The equipments are to be fitted 
with the new type ‘S” solenoid blow-out con- 
troller which has attracted so much attention 
The current for these motors will be fed to the 
line from a Walker switchboard, now being built 
at New Haven. 

The Metropolitan Street Railway of Kansas 
City, which is now operated bya 1,600 K. W. 
Walker generator, is about to increase its plant 
by the addition of a generator of 1,200 K. W. ca- 
pacity, and asa contrast to these immense ma- 
chines it may be mentioned thatthe Company is 
building a 25 K W. lighting generator for Mr 
J. J. Astor’s new yacht. 

The foreign shipments during the next few 
months will include 100 double 35S street railway 
equipments, with 200 controllers, for Dresden, 
Germany ; six double No. 3N equipments with 
type ‘S”’ controllers, and two double No.3 N 
equipments. 

3esides these railway motors and accessories 
there will be one 150 K. W. belted railway gen- 
erator with its switchboard, and a 75 K. W 
belted booster for Japan, also with a switch- 
board. 

This makes over 7,500 horse 
rai way motors alone that are 
Cleveland works, to say nothing of 
power output in generators 


power in street 
being built at the 
the horse 





EDWARD HARRINGTON, SON & CO., tnc., 
1515 Penna. Ave., Phila., Pa. 
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Extension Lathes. Drill Presses, Traveling Cranes, Chain Hoists 


VALUABLE BOOKS 
For MACHINISTS and ENGINEERS. 


GAS, GASOLINE AND OIL ENGINES. 
By GARDINER D. HISCOX, M.F 
A book designed for the general information of everyone in- 
terested in this new and popular motive power, and its adaptation 
to the increasing demand for a cheap and easily managed motor 
requiring no licensed engineer 


Price, $2.50. 


THE MODERN MACHINIST. 
By JOHN T, USHER, Machinist 


Price, $2.50. 
** SHOP KINKS.”’ 


By ROBERT GRIMSHAW, M. E 
Nearly 400 Pages. 222 Engravings 
Price, $2.50. 

*.*Any of the above books sent free on receipt of price. Our 
large Catalogue, embracing works on every practical subject 
also a special circular of any of the above books, mailed free on 
application 
NORMAN W. HENLEY & CO, Publishers, 

5 Beekman Street, NEW YORK 








Second Edition 322 Pages. 








The 


VX C 


utomatic 
Shop Saw. 














Special Machinery 
For Cutting All Kinds 
of Iron and Steel 
beswae< 





The Qamol Commany 


Crreaeo New Yorn 








eQ &C Co, 


700-709 Western Union Bldg., 
CHICAGO, ILL 


100 Broadway, 
NEW YORK, N. Y 


537 Mission Street, 
SAN FRANCISCO, CAL 


Monmouth County, N. ] I} 
180 feet in 


bridge is to be 


length and go feet wide 


The Story Electric Compan of Chicago, has 
are W.H 
Winter 


been incorporated The incorporators 
Utt, G. W. Oberlander 
rhe 


pany, 


Driggs-Seabury Gun & Ammunit 
Conn., } 


another addition, to be used as 


on Com- 


Bridgeport, as decided to build 
a foundry 
Wolf & Co., of Chambersburg, Pa., have 


chased al 


pur- 


nut go acres of land and will erect a 


plant for the manufacture of flour machinery. 
Stoker 


Dayton, 


ive American Company has removed 


Ohio, to Rooms 72 


73 and 74 Garfield Building, Brooklyn, N. Y 


its offices trom 


’ 


F. H. Palmer, of New York, has been nego- 
tiating for the purchase of the Van Sickle farm 
at New Brunswick, N. J., on which to enlarge 


a tactory. 

The Morse Chain Company, of Trumansburg, 
N. Y., has been incorporated. The 
E. F. Morse, F. L. Morse, E. 1 
H. Westinghouse 


directors are 
lurner and H. 


It is expected that the Florence Wagon Com 
pany, of Florence, Ala., whici went into the 
hands of a receiver some years ago is to be 
reorganized. 

At Niagara Falls, N. Y., the Niagara Falls 
Acetylene Machine Company has been _ incor- 
porated to manufacture machinery used in the 


manufacture of acetylene gas 

Clark Paper & Manufacturing Company, 
of Rochester, N. Y., has 
porated. The 
A. Benton and 


Ine 
been 
Clark, 


recently 
director are I W 
Harve hh. ¢ ir} 


incor- 
Geo. 
Fraser & Chalmers, 


of Chicago, will soon com- 


mence the an addition to their 


This 


shop, toolhouse and blacksmith shop 


construct 


addition 


n ot 


plant will include a machine 


[he Garland Milling Company, of Greens 
burg, Ind., has been incor rated The direct 
ors are R P M re and G B Moore, of 
Princeton, and G. B. Ayre of Greensburg 

It is reported that ( W. Bleecker, of the 
East (range ( i & lee Company East 
Orange, N. J., nterested new ice manu- 
facturing plant t be erected at Orange, N. J. 

Ihe Leversee & Snyder Manufacturing Com 
pany, of Cohoe N. Y., has been incorporated 
to manufacture paper boxe Capital $12,000. 
J. D. Leversee and W. W. Snyder are mong 
the director 

Ihe R. G. Mare \1 facturin ( Ipany, 
of Bluffton, Ind., has been incorporated rhe 
directors are G. A. Ullman, of Ashland, Ohio; 


R. G. Marcy, J. W. Tharick and L. H. Marcy, 
f Bluffton 

The Carson Electric Light Company, of Coun 
< Bluffs, la ha been incorporated and will 
soon begin the erection of a plant at Carson 
William Hotze, David A. Snapp and James $ 
Campbell are the incorporators 


Foundry & Machine ( 
Jersey City, N = been 
Adolph Zimm, Wm. S. Laporte, 
Jr., of New York; 


ompany, of 
has incorporated. 
Michael Gavin, 


Rudolph Gutman, of Green- 


ville, N. J., and Francis P. McManus, of Jersey 
City, are interested 

The Davis & Egan Machine Tool Company, 
of Cincinnati, Ohio, again finds it necessary to 
increase its capacity, owing to its growing 
foreign and domestic trade It has secured 
the plant formerly occupied by the Wal- 
ton Iron Company, located in Covington, Ky. 
Che building is 300 feet long by 100 feet wide, 
and with adjoining ground occupies an entire 


block It is of modern construction, and will 
be equipped with electric traveling cranes, elec- 
tric generators, air hoists, hot air system and all 


modern appliances This ant will sim- 
addition to its 
used for the 

and boring 
R. R., 
excellent shipping 
Machine Tool 


new p 


ply be an Cincinnati works, 


manufacture of 
located 
running 
facilities. 


and will be large 
mills It is 


tracks 


lathes, planers 
mn the ( & © 
into it, affording 
he Davis & 


with 


Egan Company 
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expects to have the new plant in operation with- 


in the next sixty da employing a force of 
300 men, giving them a total of 1,100 employés 
in three plants 

[he National Cob Pipe Company, of Wash 
ington, Mo., contemplates the removal of its 
plant Lima, Ohio. 

At 127 West Thirty-second street, New York, 
W. S. Rogers & Co. have established a shop for 


the manufacture of laundry machinery. 

Mr. Hampton, of San Francisco, contemplates 
the erection of a factory for the manufacture of 
oil and water tanks at San Pedro, Cal. 

The Davis & Egan Machine Tool Company, of 
Cincinnati, has received order for twenty 
brassworkers’ lathes from Dowrance & Co., of 


an 


London. 

The Electroline Manufacturing Company, of 
Cleveland, Ohio, has been incorporated. J. C. 
Meader, John E. Day, John J. Greenway and W. 
C. Clark are the incorporators of the company. 

The regular quarterly meeting of the directors 
of the Davis & Egan Machine Tool Company, 
of Cincinnati, Ohio, was held recently, and the 
re-elected. <A 


officers for the past year were 
dividend of 3 per cent. was declared. 

The Anderlane Manufacturing Company, of 
Cleveland, Ohio, has been incorporated. The 


company is to engage in selling and manufactur- 
John M. Anderson, 
Bi. the 


ing machinery, fixtures, etc. 
H. J. Sherwood and Fred. 


corporators. 
A A A 


New Catalogs. 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9° x 12°, 6 x9 and 3%’ x6. 
We recommend the 6’ x 9’ size for machinery 
catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

We 
Company a catalog of incandescent lamps. 
catalog is 8 x 10% inches. 


Rice are in- 


Electric 
The 


have received from the General 


Charles B. King Company, of Detroit, Mich., 
sends us 1898 catalog of gasoline engines adapt- 
ed to the propulsion of launches. The catalog 
is standard size, 6xgQ inches. 

The Wilkinson Mfg. Company, of Bridgeport, 
Pa., sends us a catalog illustrating and describ- 
ing automatic and mechanical _ stokers. 
The catalog is 6% x9% inches. 


its 


Joseph Dixon Crucible Company, Jersey City, 
N. J., sends us a catalog entitled ‘‘ Hints,’’ which 
describes the various uses to which graphite is 
put. The catalog is 34 x 6 inches. 

Eugene Dietzgen Company, of Chicago and 
New York, has sent us its catalog of drawing 
The cat 
alog contains 160 pages and is 4% x 6 inches. 

We have received from Morse, Williams & 
Co., Philadelphia, Pa., a catalog of electric ele- 
vator engines, adapted to both freight and pas- 
The catalog is 3%x6% inches. 


materials and surveying instruments. 


senger elevators. 
Hilles & Jones Company, of Wilmington, Del., 
sends us catalog O of machine tools, including 
plate planing, vertical 
The catalog is standard 


rolls, 


&e. 


punches, shears, 
milling machines, 
size, 9x12 inches. 
Machine 


1898 catalog 


Jones & Lamson Company, of 
de- 


voted to the illustration and description of the 
stand- 


Springfield, Vt., has sent us 


Hartness Automatic die. The catalog is 


ard size, 6xg inches. 

We have received from the Brown & Sharpe 
Company, Providence, R. L., 
of tools 
Their product covers a large vari 


Manufacturing 


1898 catalog and list machinery, 


price 
and castings. 
ety of tools. The catalog contains 437 
and is divided into two sections, one devoted to 


The 


sent to all 


pages 


machine tools and the other to small tools. 


catalog is 342x534 inches and will be 


interested upon application 





four sizes. 


wear 





NEw YORK 
Cuicaco—42 South Clinton Street. 


GANG DRILLS 


of improved design, with two, three, four and six spindles in 


The spindles are made of tool steel, have steel 


boxes hardened and ground, with provision for adjustment for 
Tables are counterbalanced 

_ Vertical and adjustable Multi-Spindle Drilling Machines 
in 10 sizes, 
mediate work. 


**‘MACHINISTS”’ CATALOCUE. 
THE PRATT & WHITNEY CO., 


for bicycle hub, 20-inch; valve flange and inter- 
Ask for the 


HARTFORD, CONN., U.S.A. 


123 Liberty Street. BOsTON—144 Pearl Street. 


Lonpon, Ene.—Buck & Hickman, 280 Whitechapel Road. 


PaRIs, FRANCE—Fenwick Freres, 21 Rue Martel. 





Catalogues in German. 


Send English catalogues to German waste 
baskets. Send literal translations and supply 
laughing matter for the noon hour. Send Ger- 
man catalogues in correct shop German and bag 
orders. If you don’t know how to write them, 


I do. 
HENRY HESS, Newport News, Va. 


IMPROVED 


16” 818’ ENGINE 


ATHES 






RAHN & 
MAYER 


216 W. Pear! St., 
CINCINNATI, 
OHIO, U.S. A. 








THIRD EDITION. 


KENT’S MECHANICAL ENGINEERS’ POCKET BOOK. 


1,064 Pages, 12mo, Cloth, $5.00. 


‘* A Great Work Well Done.’’—R. H. THURSTON, 


JOHN WILEY & SONS, New York. 





FINE STAY-BOLT TAPS. 


THREAD 


REAMER TAPER 





y; 
t $ 
WILEY & RUSSELL MFG. CO., 


>< D 


Agents in London. SELIG 





STRAIGHT : SHANK 








c >< B <A> 


GREENFIELD, .MASS., U. S. A. 


7s 


SONNENTHAL & CO., 85 Queen Victoria Street. 





AUTOMATIC MACHINES 
FOR MAKING 
Stove Bolts, Tire Bolts, Rivets, Lag 
Screws and Wood Screws. 


ASA S. COOK CO., 


Hartford, Conn., U.S. A. 





HUGH 
HILL 


CUT-OFF 
TOOL. 


Made in all sizes and using self-hardening 


HUGH HILL TOOL CO., Anderson, Ind 





steel blades. 





MILLING MACHINES 


PLAIN AND 
UNIVERSAL. 


W. OESTERLEIN, 307 WEST SECOND STREET, CINCINNATI, OHIO. 





Excelsior Straight-Way 
Back Pressure Valve. 





JENKINS BROTHERS, 


reliable and well made. 
all times when using exhaust steam for heating ; or when used as 
a relief, or free exhaust on acondensing plant, it has no equal. 
is noiseless and free from any complicated attachments. 


This valve has no dash 
pots. springs, guides or 
complicated levers to get 
out of order. It is simple, 
Never sticks, and can be relied upon at 


It 





New York, Boston, Philadelphia, Chicago. 





HEAVY MILLING MACHINES EXCLUSIVELY. 


37° Spindle 
gear, geared 
30:1. 





Horizontal or Vertical Spindles or Both. 









36'x 36°x 8’ Machine 


Net Shipping Wht, 24,000 Ibs 


SIZES: 


15", 20" 24", 36", 48", 60°, any length. 


Wide range of cutter speeds. 
Variable table feed from 3-1€" to 10" per minute. 


Power elevating and lowering device. 
Table adjusted by power in either direction. 


Write for full information and prices to 


The Ingersoll Milling Machine Co. 


P. 0. Box 2777, ROCKFORD, ILL., U. S. A. 


C. W. Burton, Griffiths & Co., I ~ndon, Eng. 
A. Janssens, Paris, Di ance. 

( DeFries & Co., Berlin and Duss, idorf. 
Eastern Branch, 126 Liberty St., New York. 

Cable Address : “‘ Ingersoll,’’ Rockford. 


Foreign \ 
Agents: 
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—— The Double Spindle Lathe ~ 





























is actually Two Lathes in 
One, a regular 26’ and Triple- 
Geared 44’, capable of turn- 
ing out work rapidly and 
accurately, from the small- 
est class up to 44°. Solid 
in construction—-wide range 
of speeds and feeds—-changed 
in a moment for any kind 
of ordinary work. Costs but 
little more than a regular 26’. 








Send for circulars and see 
what Users think of them. 





ENGINE EN val on 
¢ DRILLING MACHINERY: 
WORCESTER MASS. U-S:A: 


LOGUE S LONDON 

BERLIN \ scHUCHARE 

[Re EE VIENNA ese “ BIRMINGHAM |} 
we a 


BRUSSELLS HUTTE PARIS ~ AD. JANSSENS 


‘on AS.CMURCRILL € Cf 








~ fi The Acme Machinery Co., 


Cleveland, Ohio, U. S. A. 


The engraving shows a single head * Acme ”’ 
Bolt Cutter. We make them double and 
triple heads. We make 
the single-head machines 
to thread as large as 6 
inches in diameter. 

The die has a solid end 
bearing that is used in 
the “Acme”’ Bolt Cut- 
ters. We are prepared 
to duplicate them at 
small cost at any time, 
guaranteeing them to 
cut a good thread, or théy can be easily 
made by the users. Nothing needs to be 
duplicated but the chasers, as the hardened 
tool steel caps are interchangeable and last 
as long as the machine. 






= Ask for General Catalogue 57. 











EUROPEAN AGENTS: Schuchardt & Schutte, Berlin and Vienna; Adphe Janssens, Paris; C. W. Burton, Griffiths & Co., London. 


CABLE ADDRESS, “ ACME.” *LIEBER’S”” and “ABC” CODES USED. 
eee 
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‘Die Shop Kinks 


are to be found in «Dies and Die Making,”’ 
is a resume of dies and die making from its Mone Fred inception up to 


the present, detailing the “hows, whens and wheres.”’ 4 
$1.00 Postpaid. J. J. Lucas, Providence, R.IL., U.S.A. ») 


é 
Written by a die shop ¥) 
workman for die shop 
workmen. 
J. J. Lucas. This book 





f 





il 











“+, CONES? Well, yes, 


Here’s one that we finished all over, and it takes 2 hours and 20 
minutes — any number made, and all alike. 
with this process you'll be interested in our catalog. 


Gisholt Machine Co., 


Eastern Branch, 126 ~. erty Street. New York—Walter H. Foster, Manager. 
| U. Baird Machinery C _ yurg, Pa. 
wt ¢ ©. W. Burton, G rifliths & Ce , 158 Queen Victoria romped London, E. C., England. 
hae Fenwick Freres & Co., 21 Rue Martel, Paris, Franc 
” m4 S« = chardt & Schr itte », Spandauer-Strasse 59-61, Be i, C., Germany 
M Schuchardt & Schutte, Breitegasse 17 View enna, VII., Austria. 


If you are not familiar 


Madison, Wis. 





—_ rn Makers’ G ‘x * Beran * 4 
Chisels, 


BUCK x BROS. "ar Send tor Price List. 
CAST STEEL BUCK BROS., Millbury, Mass. | 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE. Secretary and Treasurer. 





Expert Methods, 


a result of years of study in 
foundry practice, make the 
productions of the Sessions 
Foundry uniformly superior. 
Iron castings of any size, any 
weight or any quantity fur- 
nished promptly. 


SESSIONS FOUNDRY CO., 


Bristol, Connecticut. 





HUGH 
HILL 
CUT-OFF 
TOOL. 


Made in all sizes and using self-hardening 


steel blades. HUGH HILL TOOL C0., Anderson, Ind, 


v BENTELSMARGEDANT 
’ Soacracrvaces =? COMPANY 








WOODWORKING HAMILTON,O. 
MACHINERY # USA: 





. MILLING MACHINES tniversac. 


W. OESTERLEIN, 307 WEST SECOND STREET, CINCINNATI, OHIO. 





JACK 


JACKS 
JACKS 


JACKS 


JACKS 


JACKS 


JACKS 


JACKS 
JACKS 
JACKS} 


KINDS AND SIZES. 


WATSON-STILLMAN Co., 
202 East 43d Street 
NEW YORK. 

U. 8. A. 


DO MACHINE 
SHOPS 


give the same attention to 
their MOTIVE department 
as other plants? Wethink 
not. 


The IMPROVED 
ROBERTSON 
=== INDICATOR = 


settles beyond a 
doubt whether 
your ENGINE is 
developing full 
power for fuel 
consumed and 
enables you to 
determine the 
horse-power of leased power. 


WE MAKE OTHER GOODS 


SUCH AS 
EXHAUST HEADS—PLANIMETERS—STEAM SEPARATORS- 
OIL _FILTERS—HEATERS—OIL EXTRACTORS- 
SHAKING GRATES—3-WAY VALVES 
ELBOW COCKS—EUREKA PACKING. 
Our Catalogue describes all of these. Don’t YOL 
want one ? 


JAS. L. ROBERTSON & SONS, 
New York. Boston. 








) priest ACCURACY @®22306 


* DON’T SPOIL IT 


BY GUESSING. 
Use the Richards’ System 
of measuring machines ; 
these Gauges are guaranteed 
to robso of an inch. 
Implements are adjusted 
at a temperature of 75°. 
ASK FOR FEW CATALOGUE JUST OUT. 
The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER CiTy, N.J., U.S.A. 
e222 ACCURACY @2222 





see ACCURACY ©}f2]. 
eoeaens ADVHNIDOVY @222> 





**MONARCH”’ 


THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U.S. A. 


RIVETLESS LEATHER BELTING. 


Write for Catalog ‘‘A.”’ 
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MODERN 


SECOND-HAND TOOLS. 


THES. 120 in. Swing Bickford 


, 160 in. Swing Baush, ex. heavy 
‘ I 


LA 


Arr niversal 





ts“ « B me Ames MILLING MACHINES. 
16 ar Fitchburg-Bullard Hand feed Garvin No, 1 








18 Pond Auto. feed. Cin ati No. 2, 
20 x New Ha Pratt & Whitr N ) 
24 s Fifie & a I ‘ & Shary 
24 N la No. 4 
26 x 12 Putna I Brainard No. 13 and 
PLANERS. N Bk. Gd., tool 
22 x 5 ft. Putnam I No. 1 
24 x5 ft. P 
24 x 6 ft. 1 
26 & ft. \ Two Heads — 7 - 
+ cn Claas SCREW MACHINES. 
32 x Sf New Ha : W 
+6 x 12 Fitel irg | - 
42 x10 ft. Gould & Eber , 
48 x 16 ft. Putnam e : . k 
SHAPERS. any 
14 in. Crank, Gould & Eber Potaie tae 
14 I ave ne-nead W arrer 
2 a MISCELLANEOUS. 
DRILLS. ee 
Friction-disk, Barne { versal Grinder, Diar 1 
20 and 21 ir I ntice Plair « 
To j ( 
To ler, Gisholt’s 
r Hor g \ i 
tk t H B. & D. Mach., N s 
gd.-a size 
hea I ( g-off Ma 2 
4-Spindle Giarvir ur Cutter Ww 





RADIAL DRILLS.  enemieg g ype pg 


110 in. Swing Dausl itest delphia latest 
J. J. MIcCABE, 
14 Dey Street, New York. 


Successor to E. P. Bullard’s 


New York Machinery Warere 


BARGAINS * 


NEW AND SECOND-HAND MACHINERY. 
Lathes, from 12" to 48"; Planers, from 20" upto 60" 
18°, 54° and 60” Radial Drills; No.2 Newton Milling 





Machine; No. 2Screw Machine; Shapers, from 6’ 
to 30° Boilermakers’ Punche Shears, Edge 





Planers, Rolls, Drills, Engines, Boilers, Pumps, 


and Dynamos 
FRANK TOOMEV, (31. N. THIRD ST., PHILA. 





FINE LOT SECOND-HAND MACHINERY. 


We have just bought two entire plants, which are fully equip- 
ped with modern machinery comprising the f wing 
LATHES. No. 1 Brown & Sharpe 
456 in. x 15 ft. Pond, C. R. & € uo ! t with a 
P. C. F., has 4 chuck jaws |, #ttachments, and lot cutter 
titted No, 2 Garvin plain. w 
2in. x 4 ft. Pond, C. R. & P. | No.3 Garvin Hand, with attach 
C.I - SCREW MACHINES. 
seers & dl & Light \ Pratt & Whit? + 
very heavy — "on . 
25 in. x 12 ft. Harrington, C. 1 stan hcneoraee 
and PLC. I , “i 
4 in. x 8 ft. Bla P.G.&|% ca Tans 
P.C. 1 — 
20 in. x 10 ft. Le & Da vant. ~ _ 
\ ear 
11-2in. H.S.C.R. & P.( Le y 
F. and taper . 
No rentiss, w 
20 in. x 10 ft. Per 1 H 1 Prent 1 
a 4 all a 
| & I} F. & 20 No. 1 Pratt & WI 
4 jaw cl Kf Saad as tt } 
17 x I 1 1-2 ir se oe 
H. &.,C. R. & P. ¢ GRINDERS. 
l6in. x 8 Pratt & Whitr Cincinnati Uni. T & Rea 
P.G No. 6 Diamond, with surface at 
15 in. x 6 ft. Port vith gr N 4 ( illenge my 
ng atta er N ge : 
14 x I <« Da St ( Wor t ‘ 


lin. HS, P.G. & P.C F. : ~ son 

chucks. PRESSES & HASIMERS 
14 in. Putnam Stud Lathe 60 ton Wat € St H 

i. xot Ame -tin. H.S Pres with pressur s ; 
R. & F. rest and 2 chucks 1 ea. Wand IbtonW.&S. Hi 


PLANERS. Jacks. 





N r 
42 in. x 42 in. x 16 ft. Bement fi 
1 head , 

No. 2 Waterbury r Pr 
ir x 6 ix « 10 ft New . ‘ ! 
Haven, 2 hea Wea 1 P 0) 

2% in. x 24 t& r 
Whitney ; ’ 
1,00) I pa 
24 in. x 20 ir « t 
Pi ath apy atior 
18 x 16 ir MISCELLANEOUS. 
i6 in. x lo 1-S; Garvin P t 
Ss pa 
24 in. Hend Spindle A i 
16 in. Her ~ 
13 in. Be k i Xx Roger 
"at ; , 
Ss M 
40 in. New Ha | i gM 
n. Pratt & W x 
| { 
No. 12-8 \ : i Saw M 


MILLING MACHINES. = Xo."l (iiant Kes Senter, str 
No. 15 Brainard Universal 1 10 





! ‘ us ve 11-4 Ad \ I 
1 g nt No. 1 Gar H , 
N | , Ur ( 
with x . \ M 
N 1 i I l s \ 4 
witl ‘ i ‘ w“ ily 


PRENTISS TOOL & SUPPLY CO., 


115 Liberty Street, New York. 


SECOND-HAND Bicycle Factory 


MACHINERY. 


ENGINE LATHES. — 1 No. 1 Cincinnati Univer. Of the D. D. Warner Co. has been 
Win. x6 ft FE Reed vi it Whites. rat Purchased by us and will be sold 
[1 in. x6 ft. Wowad & Light "DRILLS. low for cash. Some machines 
Mani | ft Dustin & Huy 7 yin, Prentice hic. &P.F. USM less than six months. We 
i. enn ESET f also have some heavy second- 
a EE § /. veils Pood’ hand machinery and a complete 

eS oe a SCREW AND CHUCK- 


128i x 12 ft. Wood & Light ING MACHINES. line of new. 





5 18 f es IN P. & W. Wire Feed 
Pickathe, win xi | TNO BE SW. Ph J. B. DOAN & CO., 
PP psec ng 0 i No. f Windsor Wire Feed. 870 South Canal Street, Chicago. 
1 24 x 24 in. x 6 ft. J 1N tw. &s und | t ee 
" rl i . te & iN > Nile t 


1s \“ 
Ma 


'Sipet Wis’ musceancous. A Few Desirable Second- 
os Salaledpabigeadal bec ipetedaaitemie 


‘ 1 r 
Sellers 1 Heavy Splitting Shear 1 I ch Dr 28 Swit 
1 48 x 32 in. x 6 ft. Pond 1 Whiton Centering Machine 1 Blaisdell Dr Hin. swi is 
SHAPERS. 1 Circular Shear ; 1 Whitcomb Planer, 17 in. x 4 ft 
J (var nu rir rs 1 | Plane 4 it x 6 ft 
19 Traveling Head, Wr 1N > Bement Hor, B. & D p , ; ef 
Sellers Mach ease Planer, 24 in. x 6 
113 in. Traveling Head, Be- | 1 No. 21 k & Ayer Cy Gray Plan 24 ¢ 
ment Bore 1 Fitcht rial ) x 5S 
1 15 in. Crank Mot Spring l n. H. & R. Cutting-off 1 Pond Planer, 32 in. x 10 ft 
oon Machis 1 Pond Planer, 42 x 24 ea 
1 15 in, Crank Motion, Ke . ~ ae, Oe rent sizes, 1 Gould & Eberhardt 36 in. Gear ( ‘ 
MILLING MACHINES. iP& Ww Ie ib re ad itter 1 No. 4 Windsor Screw Ma ne 
> No. 1 Garvin Universa 1 Diamond U ersal G ler 
. , 7s > . 1 Brown & Shar} N 1 | ersal Mille 
Send for Circular. Prices on application. ® Diamond No. 2 Water G rs 
THE NILES TOOL WORKS CO., 1 3-in. Stevens Pulley Lathe 
138 Liberty Street, New York City. 1 48-in. Upright B x Mill 
1 63 Pp Uprig Boring M 
1 14-in. Slotte 
1 Brown & Sharpe Envir Lathe lf 
SALE EXTRAORDINARY. 2 Willets Engine Lathes, 17 in. x 8 ft 
! I7 in. x 14 ft 
We have forsale alithe Machine Tools and _ ! = ; +4 
Polishing Machinery of the Fowler Cycle 1 pratt « \ — the. ¢ 


Mfg. Co., of Chicago, comprising about B. 


Fifty Standard Screw Machines, HILL, CLARKE & CO.., 
Forty Engine Lathes, 14 com ee St., 156 “woe” 
Twenty-five Upright Drills, 


Fifteen Milling Machines, 


Fifty Buffing and Polishing Machines SECOND-HAND MACHINERY. 





Special machines for making , 
hubs and other bicycle parts. All for sale ENGINE , 
at very low prices to close out quickly. se - mm < si 

eases. : Lathe. MILLING MACHINES. 
HILL, CLARKE & CO., it tJ Ro. § Remon 
+ as, f 


14 South Canal Street, CHICAGO, 


SPECIAL SALE FEADESISH | Soe comme, 
Machinery, Tools, Etc. ye ite ES ae 


Comprising the entire equipment — pia»: tb in. aw ct r Ge nv turret lath 


LATHES. ‘ Nortor 





of one of the best Eastern shops * ' = — od Non 2 
making Screws, Bicycle parts, etc. _ Piaisiel Crank Panes Pratt & \ 
Tools are all the latest, practi- * 


cally good as new and will be sold 


‘ 


DRILL PRESSES. 


€ Ss 
Prenti i irner ‘ 
N Pratt & WV {- 
low before removal. aS Pam dS 
110 in, St x I 
Jones & Lamson Flat Turret Lathe, 2x24, triple Sand 4 sy ; (rang t wweehuck. 
geared, tools, et : ut & Hu 
~ } » t pir . Ar ea ’ 
nes & Lamson &x Screw Machine, 2 I l n. Bla ‘ V.& I ‘ 

n ¢ frict + chuc turret : ate M WTie : 
ee a athete — bel ag Made SHAPERS. 
es & Lamson 7x Screw Machine, 1 nch . Prent W.& if ; : BS — 

ipa y,aut k. ret feed, t s, & aot es j - + 

nati [ I Ne 1 " 1 \ nk ‘ 

" -d Is ( 

I | N } e 
i plete a eT S. ¢ ‘ s 
r { tion. Her 
eed i athes 14 iT lf [ Ls a tools trig ’ 
na I t ! x # feet cS MISCELLANEOUS, 
et . 
ti z£ 
icinnati Unive { i a \y e gM 14 
tiss 1 h ¢ . \ ! 
Slate-Barne I) x i lave 
Plating 2) s ) > 4 (a le 16 x nder ( 1 


J. J. McCABE, THE GARVIN PACHINE CO., 
Spring and Varick Streets, ° NEW YORK. 


14 Dey Street, NEW YORK. : ' 
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e @ F.&S% @ @ F.&S. 
; & 4 
eee Ee s ‘ that Fay & Scott make pattern-making F 
%- machinery, shapers, milling machines ‘ 

; ; . Se o planer centers, engine lathes, speed 
YOUR MACHINE SHOP IS BEHIND lathes, etc., that they are of su purio I e 
THE TIMES, LET US PUT IT 5 merit, are — in a workman like fF, 

DoT ~ dd manner, and are reasonable in cost. 

UP-TO-DATE. ‘ : & 
F.&S. @ FAY & SCOTT, Dexter, Maine, U. S. A. @ Ff. &S. 


Hill, Clarke & Co., 


Boston and Chicago. 





$999 9H9HHOOHOOOYD 





We will send you our 1J2-page 
illustrated Catalogue of Fine 


Mechanical Tools, Milling, 
Gear and other Cutters if you 
will only ask for it. It is 
worth asking for..%.%s0.%t.% 


t's. STARRETT 5. 5 


ATHOL, MASS., U. S. A. 


$99 O99 OOO OOS 
Crank Shapers. 


15, 16 and 20 inch. Quick adjust- 
ment. Easy of operation. Powerful 
and accurate in construction. 


The R. A. Kelly Machine Co., 


XENIA, OHIO, U. S. A. 
PRACTICAL, 


ELECTRICAL BOOKS 


SCIENTIFIC 
CATALOGUE FREE. 


PHILADELPHIA BOOK Co., 
1s S. NINTH STREET, PHILADELPHIA, PA. 


Saal hahha 1 
PRS ti Ai 











Steam § Gas Engine Castings 


Both Stationary and Marine. 


Complete Machines. 





Send Stamp for Catalog. 
MIANUS ELEC, CO., Box A., Mianus, Conn. 


MORTON'S DRAW CUT SHAPER, 


WITH KEY-SEATING ATTACHMENT, 
Combines 
Accuracy, 
Durability 
and Economy. 
Our Draw C ~ 
— ipers ove 
come all vil ora 
ti mot tool, and 
will take the 





heaviest cuts in 
steel without 
chatter 
Write for 
Catalo 


nevten ee Co. 


Muskegon Heights, Mich., U.S. A. 


Foreign Agents : Schuchardt & — utte, Berlin and Vienna ; 
Adphe. Janssens, Dar Sipe K sgow 





Electrical Supplies, Telephones. 


Dynamo and Motor Parts and | 


| 











A CAN OF ae 


DIXON'S 


Pure Flake 


| GRAPH!TE 


| in engine or machine room will abso- 
lutely insure a saving of oil, a saving 
of time and a saving of labor. 


Let us send you our pamphlet showing 
how it is done 


JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 


THE ADJUSTABLE 


. OOPEEA ” DIE STOCKS. 





This shows a No.3'. tool whi ch cuts and threads 
all sizes of pipe icon i 4 to 2 inches inclusive. 


THE HART MFG. CO., 


Se mm “ : 
Fr | Six-l oot Radial 
Drilling Machine 











will drill a hole in center of 
aiio inch circle: has three 


automatic drilling — feeds. 
Table has vertical adjustment 
and can be set vertically, 
horizontally or at any in- 


termediate angle. Other de- 








tails on request. 


MILES & CO,, Philadelphia, Pa. 


te Building, CHICAGO 


BEMENT, 


¢9 Cortlandt St., NEW YORK Marquet 





HEAVY MILLING MACHINES EXCLUSIVELY. 









a Spindle , Horizontal or Vertical Spindles or Both. 
30:1. SIZES: a 
15", 20" 24", 36", 48", 60", any ‘ength. 


Wide range of cutter speeds. 

Variable table feed from 3-1€" to 10" per minute. 
Power elevating and lowering device. 

Table adjusted by Power in either direction. 


Write for full | info rmation and prices to 


a “Til inane, 


. W. ae yn, oe nag md o.,I wndon, Eng. 
Jans Paris . an 


Fx reign \‘ 


Agents: / DeFries ¢ & re , Berlin an a Duss. idorf. 
¢ Eastern Branch, 126 Liberty St., New York. 
36"x 36"x 8’ Machine. Net Shipping Wht, 24,000 Ibs. Cable Address : *‘ Ingersoll,”’ Rockford. 





DROP FORGED MACHINE WKENCHES. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 


Drop Forgings of every description. 





22 nce acces onte Bnet OF 
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FOR DEEP DRILLING OR LONG HOLES. 


sce MORSE TWIST DRILL } 


MACHINE CO., 
NEW BEDFORD, MASS., U.S.A. 


WRITE FOR A 


AND 





YOUNG MACHINIST'S PRACTICAL GUIDE.” 

















DRESES, MUGLUER & CO, 


Cincinnati, Ohio, U. S. A. 


SCREW TURRET 


MACHINERY. 


Sole Agents for Europe: 


Selig, Sonnenthal & Co., QueenVictoria St., London 





Germany : E. Sonnenthal, Neue Promenade 5, Berlin } 


Prentiss Tool & Supply Co., Chicago. 


* 
— 








FITCHBURG MACHINE WORKS 


Fitchburg, Mass, U.S.A. 


FOREIGN AGENTS 


ireat Britain— a LLoyD & Ci » Birmingham 
Denmark, Norway ar 1d’ Sweden—V. LOWENER, Coy 
Gern str 7rance and 


4 














= 


Ve are running overtime on foreign and de ymestic OF lers f FITCHBURG LATHES, 
PL ANERS. DRILLS, etc., wei ghi na tee m 800 to 40, 


— LATH ES — 


Send your rs in now fort 
We bi Petal in one size and sty apc ge é “4 n. swing (7 
power cross feed, etc., se any length bed. Send for *“* Honest Facts 





ELECTRIC LIGHT 
ENGINES. 


Photos, Descriptions and Estimates 
for the asking. 


W.D. FORBES & CO., 


HOBOKEN, N. J. 
1302 Hudson St., 2 blocks from 14th St. Ferry. 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 




















PATENT F OR SALE. 


“The Vetuanen?” 


SPRING 
=» POWER 
a7 HAMMER. 
Patented in 
The United 


States of 
America un- 








der 
- No. 547,853. 
The Vulcanus is the only pring Power! 
Ham r that can be regulated while in 
action to acc irk P el 
Siz The pa 1d out it 
inulac immer 
\ i V C on ayme! 


Full particulars to be had from 
B. A. Hjorth & CO., 
STOCKHOLM, SWEDEN. 
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MACHINE TOOLS 





Hamilton, Ohio. 


CHICAGO. PITTSBURGH. PHILADELPHIA. 
GREAT BRITAIN: 39 Victoria St., London, S. W. 


NEW YORK. 








OF ALL TYPES AND SIZES 





... Patterns for 300 Different Types. 


THE NILES TOOL WORKS CO., 


BOSTON. 






ST. LOUIS. 



















THE G. A. GRAY CO., CINCINNATI, OHIO. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, TI. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St., Cleveland, O. 
These Machines FE. A. KINSEY & CO., 331 West Fourth St., Cincinnati, Ohio. 
are sold THOS. K. CAREY & BROS. CO., 26 Light St., Baltimore, Md. 
by the following J. J. MceCABE, 14 Dey St., New York City 
Agents PACTFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, Eng. 












that we inaugurated THE MODERN SYSTEM 
of automatically shaping and grinding LATHE, 
PLANER and other TOOLS, and that we invented 
the machines to do this work at an average wage 


cost of LESS THAN 3-4 OF | CENT PER TOOL! 


Illustrated pamphlet sent on request. 


Wham Aas ep PHILADELPHIA. 











‘‘Constant Angle” Twist Drills are tempered uniformly throughout 
the Length ofthe Grooved Part. 


They are not soft after being worn back a short distance from their original length. 
Perhaps it would be to your advantage to use Twist Drills which will do the greatest amount 


of work with a single grinding. 
We make such drills; their first cost 


THE T. & B. TOOL, COMPANY, 


SSS 


U.S.A. 
CATALOGUE FREE. 
Patent Entirely Automatic 
: GEAR CUTTERS & 
‘RADIAL DUPLEX” GANG CUTTERS. 


2 to 10 
TEETH 
CUT AT Dynan 
DELTINGs 
ONCE, 


is not the lowest, however. 













ST LOUIS, MO. 


EXPORT TRADE A SPECIALTY 





WHEELS 


GEA CUTTING. 


GRANT GEAR WORKS, 


125 South 11th Street, 
PHILADELPHIA, 
6 Portland Street, 
BOSTON. 





GRANT 


GEARS 


86 Seneca Street, 
CLEVELAND. 


Send for Catalog. 








p : ’ 
The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Jones & Lamson Machine Co., 
Springfield, Vt., U.S. A. 


Selling Agent for Germany, Switzerland 


Austria-Hungary, 
Russia, Holland and Belgium: M. KOYEMANN, Char- 
lottenstrasse, 112, Dusseldorf, Germany 


HENY KELLEY, & CO., 26 Pall Mall 


" ACME 


Machinery Co., 


——= 


England Manchester. 












a 
Manufacturers of 
ACME BOLT AND RIVET 
HEADERS, 
ACME SINGLE & DOU- 
BLE AUTOMATIC BOLT 
CUTTERS, cutting from 


1-8 in. to 6 in. diam. 
Also SEPARATE 
«HEADS AND DIES.... 


SET~vo CAP SCREWS 


PINGINNATI SCREW &TAD (9 


STANDARD "° SPECIALS. 
CINCINNATI,O.,U.S.A. 


S 
FOR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton St., Milwaukee, Wis. 
Chicago Office: G. P. NICHOLS & BRO., Managers, 
(325 Monadnock Bidg. 
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SEnO FoR 
CATALOGUE: 








L 
: | 
= ye 3 


Gould & Eberhardt 
NEWARK, NEW JERSEY, U. S. A. 
, Joun Lana & Sons, Johnstone, Scotland 
Foreign / SCHUCHARDT & ScHUTTE, Berlin, Vienna, Brussels 
Agents |G. Korrren & Co., Moscow, Russia. Shaper Agents 
Wuite, CHILD & BENNY, Vienna, Aus. Shaper Agta 





PLtanep Bevet Gears 
MACHINE MOULDED GEARS. 


Gears up to {2 Feet Diameter. 














are 
rZ 





Mfrs. LATHES and GEAR PLANERS., 
6 Race St., Rochester, N. Y- 




















